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BURS  IN  THE  BORAGE  FAMILY. 

BY   PROFESSOR   ASA  ORAT. 

A  BUR  in  the  light  of  morphological  botany  may  be  seen  to  be 
-^^  a  seed,  a  fruit  or  a  portion  of  one,  a  calyx,  an  involucre,  or 
what  not.  Under  the  teleological  aspect,  which  was  once  thought 
to  be  expelled  from  natural  history,  but  which  has  come  back  in 
full  force,  a  bur  is  one  adaptation  for  the  dissemination  of  seeds 
by  cattle  or  other  animals. 

One  of  the  most  familiar  burs  is  that  of  the  common  hound's- 
tongue  (  Cynoglo99um),  of  the  Borage  family  ;  and  those  of  one  or 
two  species  of  stickseed  (of  the  nearly  related  genus  JEchinosper- 
mum^  are  equally  troublesome,  clinging  as  they  do  to  the  fleece 
or  hairy  coat  of  domestic  animals  and  to  clothing.  These  burs, 
morpholc^ically,  are  not  seeds,  but  quarter  portions  of  seed-like 
fruits.  They  adhere  for  transport  by  means  of  prickles  or  pro- 
jecting points,  which  are  either  barbed  or  hooked  at  the  tip ;  the 
grappling  organs  in  some  cases  occupying  the  whole  surface  of 
the  pericarp,  in  others  particular  portions  of  it. 

It  is  i*ather  interesting  to  notice  how  in  the  same  family,  that 
is,  among  plants  all  constructed  on  the  same  particular  plan,  this 
same  purpose  is  effected  or  atti^mpted  in  different  ways,  and,  as 
we  may  say,  more  or  less  successfully.  The  occasion  of  these  re- 
marks came  to  me  with  a  new  plant  of  this  order  in  which  the  bur 
proved  to  be  formed  of  different  materials  from  the  ordinary  burs 
of  the  family. 

It  is  worth  noticing,  moreover,  that  in  what  botanists  must  con- 
sider one  and  the  same  genus,  and,  so  to  speak,  of  one  blood,  the 
grappling  organs  may  be  either  more  or  less  developed,  or  rudi- 
mentary, or  even  wanting  altogether,  or  when  wanting  to  the 
seed-like  fruits,  may  be  developed  on  some  neighboring  part. 

Copyright,  A.  8.  Paokabd,  Jb.  1876. 
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The  genus*  JSWYrtVAtum  here  offers  instractiye  illustrations.  It 
is  very  nearly  related  to  the  stickseeds.  One  end  of  its  series  of 
thirty  or  forty  species  is  very  near  to  Mi/oeotisy  or  forget-me-not  r 
the  other,  in  all  its  characters  other  than  that  of  the  grappling 
fruit,  comes  very  near  to  JEchinospermum^  or  stickseed.  Now, 
among  species  at  both  ends  of  the  series  —  in  some  and  not  in 
others  —  a  tendency  to  bur-like  fruit  is  manifested.  The  four 
seed-like  nutlets,  either  smooth  or  moderately  and  variously 
roughened,  fall  out  of  the  calyx  at  maturity,  and  take  their 
chance.  But  in  a  few  of  them,  in  one  especially  which  is  found 
upon  our  higher  Rocky  Mountains,  a  wing-like  circle  of  prickly 
teeth  is  developed  around  the  back,  which  calls  to  mind  the  sim- 
ilar grappling  border  of  a  common  western  stickseed,  except  that 
its  rays  are  not  barbed.  Yet  in  a  recent  monograph  of  the 
American  species  it  is  said  that  "  they  bear  a  few  rigid,  bristly 
points ;  which  only  need  to  turn  backward  to  be  glocbidiate," 
that  is,  to  become  grappling  barbs.  In  another  species,  JS.  Oali- 
fomicum^  the  little  nutlets  usually  have  a  merely  wrinkled  or 
roughened  surface ;  but  we  have  lately  observed,  in  what  we 
must  regard  as  a  form  or  state  of  it  (var.  eubglochidiatum)^  that 
the*  crest  of  the  rugosities  rises  here  and  there  into  short,  bristly 
points,  and  the  tips  of  some  of  these,  under  a  lens,  show  minute 
but  distinct  backwardly  turned  barbs.  Then,  quite  at  the  other 
end  of  the  genus  there  is  a  species,  E.pterocaryum^  which  has  three 
of  its  four  nutlets  wing- margined,  the  wing  essentially  resembling 
that  which,  in  the  commoner  stickseed  of  the  same  western  re- 
gion, often  connects  the  rayed  circle  of  barbs ;  and  this  wing  is 
now  and  then  found  to  be  broken  up  into  narrow  lobes  or  teeth, 
which  only  need  barbs  to  convert  this  outlying  JEritrichium  into 
an  Echinospermum.  The  bearing  of  such  facts  upon  the  ques- 
tion of  the  origin  of  the  efficient  burs  of  stickseeds  and  the  like  is 
obvious. 

But  this  same  genus,  Eritrichium^  in  some  cases  secures  disper- 
sion by  cattle  in  another  way.  It  is  a  common  character  of  the 
Borage  family  to  have  the  herbage  and  the  calyx  beset  with  stiff 
and  sharp  bristles,  in  some  even  pungent  or  stinging.  In  one  set 
of  species,  nearly  confined  to  our  western  plains  and  thence  to 
California  (the  section  Krynitzkya)^  the  fruit-bearing  calyx  in- 
clines to  close  loosely  over  the  four  small  and  smooth  or  unap- 
pendiiged  seed-like  nutlets,  at  maturity  a  joint  forms  underneath, 
and  the  whole  falls  off  together.  In  most  of  these  the  bristly 
hairs  that  clothe  the  calyx  are  particularly  strong  and  sharp ;  and. 
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lis  they  spread  in  all  directions,  the  whole,  if  citught  in  tli**  liairy 
coat  of  paasing  animals,  is  likely  to  act  as  a  Bort  of  four-seeded 
bur;  tlit>  bur  here  Ix^ing  a  fruiting  eulyx  instead  of  a  quarter- 
section  of  pericarp*  The  bristles  being  straight  and  smooth,  their 
hold  is  precarious.  We  know  of  no  species  in  wliidi  they  become 
hooked.  But  just  that  occurs,  on  a  small  scale,  in  nearly  half  the 
species  of  the  related  genus  Myosotis^  mouse-ear  or  forget-mivnot ; 
that  IS,  the  stronger  bristles  on  the  calyx  are  neatly  hooked  at  the 
tip,  and  m\  a  sort  of  bur  is  formed.  It  would  be  lutire  effective  if 
the  fruit-bearing  calyx  disarticulated  more  readily  from  its  pedicel, 

ThiK  brings  us  to  the  new  genus  already  referred  to.  It  is  an 
insignificant  little  plant  in  appearance,  recently  found  by  Dr.  Ed- 
ward Palmer  upon  Guadalupe  Island,  off  Lower  California.  Tlie 
specimens  were  mixed  with  thoee  of  a  Pcctocarya  (native  to  Cali- 
fornia and  Chili),  which  in  aspect  they  much  resemble.  But  in 
Pfctocart/a  the  four-lobed  and  four-rayed  fruit  is  itself  a  bur, 
grappling  by  a  fringe  of  marginal  bristles  or  slender  teeth  with 
hooked  tijis.  But  in  our  new  plant,  which  I  have  named  Harpa- 
ffonella^  the  nutlets  or  seeming  seeds  are  perfectly  smooth.  There 
is  in  the  flower  the  ordinary  provision  for  four  of  them  :  but  two 
of  the  lobes  on  one  side  seem  to  be  abortive  from  the  fiin^it,  while 
the  other  two  grow  to  an  unusual  size,  compared  to  that  of  the 
bloflsom.  As  they  enlHrge,  so  does  the  calyx  on  that  side  of  the 
flower,  but  not  cm  the  other.  Tlie  two  conjoined  c^lyx-leaves  of 
that  side,  united  by  their  contiguous  edges  almost  to  the  tip,  as 
they  increase  in  size  soon  begin  to  fold  an>und  une  or  the  other 
of  the  growing  nutlets,  —  it  seems  iudiffei'ent  which,  — leaving 
the  other  one  *^  out  in  the  cold,'*  forming  a  sort  of  husk  which 
incloses  it  ctmipletely,  and  then  develops  from  the  outside  6ve  or 
six  long  and  narrow  finger-like  processes,  and  along  the  length  of 
these  forms  a  set  of  hook -tipped  bristles,  thus  producing  a  mo«t 
effective  bur. 

As  to  tlie  other  seed,  it  apparently  starts  as  fair  as  its  preferred 
twin-companion,  and  sometimes  it  grows  to  almost  the  same  size 
and  matures  its  embryo,  but  more  c*3mmonly  it  fails  to  mature. 

This  is  a  curious  case  of  ^*  natural  selection,''  and  a  sacrificing 
uf  three  for  the  greiiter  advantjige  of  one.  For  an  advantage  we 
must  presume  it  U)  be,  or  to  have  been,  to  be  thus  protected  and 
pro\ideit  witb  means  of  transport;  else,  under  any  view,  it  would 
not  have  come  to  pass.  Moreover,  this  is  a  sort  of  case  which  is 
comparatively  intelligible  under  the  suppositi*>n  that  it  has  coma 
to  pass  in  the  course  of  time  and  the  course  of  nature  ;  while  the 
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supposition  of  its  specific  creation  in  this  way  at  the  first,  on  the 
plan  of  destroying  two  of  the  four  at  the  birth,  and  giving  one  of 
the  remainder  a  diminished  chance  for  existence,  is  an  utterly  be- 
wildering conception. 

I  know  not  what  quadrupeds  or  other  animals  there  may  be 
upon  Guadalupe  Island,  of  which  this  bur  may  have  taken  advan- 
tage for  dissemination.  I  presume  there  are,  or  have  been,  such 
animals  upon  the  island.  But  even  if  there  are  none,  the  hypoth- 
esis of  the  development  of  this  bur  under  natural  selection  will 
not  thereby  be  negatived.  For  although  we  know  of  this  phint 
only  there,  we  are  not  bound  to  suppose  that  it  originated  on  this 
small  island.  The  island  is  now  used  as  a  breeding-place  for  An- 
gora goats.  As  they  come  to  be  distributed  upon  the  adjacent 
main-land,  we  may  expect  that  the  little  Harpagonella  will  take 
advantage  of  the  offered  means  of  transport,  and  compete  with  its 
relatives  already  established  there. 


THE    FLORIDA   CHAMELEON. 

BY  BEY.   8.   LOCKWOOD,  PH.   D. 

T^ITH  the  opening  of  summer,  the  teaching  naturalist  is  some- 
^  '  times  delighted  at  finding  on  his  lecture  table  a  curious  or 
attractive  specimen  from  the  local  fauna  or  flora.  Perhaps  the 
object  is  the  more  interesting  as  being  the  contribution  of  some 
enthusiastic  pupil.  Sometimes  it  happens  that  the  object  has  been, 
at  some  cost  of  trouble,  obtained  from  a  distance.  In  this  way, 
early  last  June,  a  pleasant  surprise  was  sprung  upon  the  writer, 
who  found  on  his  table  a  box  containing  four  small  lizards  from 
Florida.  Poor  little  things,  there  were  eight  of  them  when  they 
left  the  sunny  South  ;  for  alas,  four  had  perished  from  the  rough- 
ness of  ^^  the  middle  passage."  They  had  been  unskillfuUy 
packed,  or  rather  not  packed  at  all ;  and  the  shaking  they  had 
experienced  had  been  too  much  for  them.  That  day  another 
died,  leaving  but  three.  To  get  them  home  I  had  a  ride  of  thirty 
miles  by  rail.  Having  put  my  little  box  safely  in  a  corner  of  the 
oar,  between  the  coal-bin  and  the  stove,  I  took  a  forward  seat,  and 
from  the  effects  of  late  work  the  night  before  soon  fell  into  a 
doze  of  a  few  minutes.  I  was  awaked  by  the  noise  of  the  passen- 
gers. Happening  to  look  on  the  floor  of  the  car,  I  beheld,  to  my 
dismay,  tlie  youngest  of  my  lizards  under  the  seat  immediately 
before  me.     It  bad  got  out  of  the  box,  and  bad  crept  under  the 
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seats*  With  a  singular  aspoct  of  quizzical  timidity  it  was  peer- 
ing iiifiucfiiitly  at  me  out  of  ita  pretty,  beaming  eyes.  Now  these 
little  thiuga,  so  purt^ly  innocent,  are  in  their  movements  as  quick 
iia  lights  Something  must  be  done,  and  very  soon*  or  I  and  my 
pet  were  both  undone.  If  Been  by  one  of  these  garrulous  women, 
tlie  resulting  commotitm  will  be  of  a  sort  to  defy  all  sober  imag- 
iDings,  for  the  little  innocent  will  loom  up  into  the  pi-esence  of  a 
rattle^ntike  with  four  legs,  seeking  whom  he  may  destroy.  1 
stooped  slowly  and  cuutiouRly*  How  fortunate!  I  covered  its 
Qicmpe  with  the  first  movement  of  my  haTid.  How  the  tiny  tiling 
did  squirm  1  I  took  it  quietly  back  to  the  box,  put  its  nose  at  the 
hole  whence  it  luid  escaptni,  and  so  had  it  on*-^  more  secure.  All 
these  tactics  were  gone  through  without  attracting  the  notice  of 
any  one  ;  and  so,  greatly  relieved,  I  resumed  my  seat  as  if  noth- 
ing had  happened. 

Soon  a  small  fern  C4ise  was  improvised.  The  sides  were  glass, 
and  for  the  sake  of  giving  air*  the  top  was  covered  with  a  piece 
of  lace.  The  bott/om  was  spread  with  Sphagnum,  niodei'ately 
moist.  Into  this  were  set  some  very  small  ferns,  two  spt.*cies  of 
Drosera  or  sundew,  and  in  one  corner  a  small  specimen  of  Sar- 
racenia,  or  pitohcr*plant;  this  was  so  elegantly  mark«-Ml  that  it 
seemed  like  those  antique  carnelian  cups  which  one  reiids  about. 
Gracefully  tmiling  over  this  mossy  bed  was  the  dark,  bright- 
leaved  Mitchelia.  To  imitate  a  contiguous  lake  or  pond,  at  one 
corner  a  shallow  vessel  of  water  was  sunken  in  the  moss.  In 
this  pretty  garden  our  tliree  pets  were  placed*  The  design  was  a 
mimicry  of  their  own  sub-tropical  surroundings,  with  the  hope 
of  getting  them  to  feel  sufficiently  at  home  to  exhibit  some  of 
their  peculiar  traits. 

As  our  little  strangers  are  now  snugly  domiciled  in  their  new 
home,  some  account  may  be  attempted  of  their  family  relation 
and  individual  habits, 

Tiiis  little  reptile  is  found  as  far  north  as  South  Carolina, 
hence  it  is  known  in  the  books  as  the  green  Carolina  lizard. 
Visitors  to  Florida  seem  by  almost  common  consent  to  have 
named  it  the  Florida  chameleon.  While  structurally  there  is  in 
the  reptile  thus  indicated  a  very  wide  difference  from  its  name- 
sake, yet  there  are  relationships  between  them,  one  of  which  is 
notably  suggested  in  the  fticulty  of  changing  the  color  of  the 
skin.  Indeed,  naturalists  have  regarded  this  little  thing  as  the 
representative  or  analogue  in  the  New  World  of  the  chameleon  in 
the  Old,     Our  Florida  lizard  is  a  member  of  the  Anolis  group, 
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which  contains  the  prettiest  specimens  of  the  lizard  tribe.  The 
specific  name  of  our  sobject  is  Anolis  principalis.  I  have  not 
seen  one  picture  of  this  exquisite  little  creature  in  the  popular 
books  but  is  a  shameful  caricature.  So  graceful  is  it  that  one 
cannot  look  at  it  long  without  forgetting  its  reptilian  rank.  The 
head  is  quite  flat,  and  may  be  likened  to  a  pyramid,  with  two  of 
its  opposite  sides  much  wider  than  the  other  two.  The  teeth  are 
Tery  small  and  quite  pretty,  much  like  the  teeth  of  the  very 
finest«jeweler's  saw.  They  are  flattish,  and  pointed,  triangular, 
and  the  back  ones  hsCve  on  each  side  of  the  tooth  a  little  spur, 
also  the  shape  of  the  central  part  of  the  tooth.  When  first  seen 
the  feet  present  a  striking  appeamnce,  owing  to  the  very  wide  and 
sprawling  divergence  of  the  toes,  each  of  which,  except  the  fifth, 
which  is  almost  rudimentary,  is  flattened  out  into  a  leaf-like 
spread  at  the  last  joint,  or  the  joint  next  to  the  delicate,  bird-like 
claw.  The  scales  of  the  back  and  sides  are  so  delicate  as  to  give 
the  appearance  of  a  very  fine  shagreen.  Altogether  the  animal 
has  the  aspect  of  grace  and  frailty.  The  one  on  my  table  meas- 
ures seven  and  a  quarter  inches  from  front  of  lip  to  tip  of  tail, 
which  at  its  base  is  the  one  eighth  of  an  inch  in  diameter,  whence 
it  tapers  gradually  until  it  ends  in  the  thickness  of  a  mere  thread. 
Indeed,  of  the  seven  and  a  quarter  inches  total  length,  four  and  a 
quarter  are  tiiken  up  by  the  tail,  so  that  the  actual  body  is  but 
three  inches  long.  And  this  airy  little  body  has  hind  limbs 
an  inch  and  a  half  long,  giving  it  great  jumping  power.  In  my 
specimens,  contrary  to  the  descriptions  in  the  books,  the  normal 
color  is  a  bronze-brown  for  the  back  and  sides,  with  a  central 
stripe  along  the  vertebral  column  of  a  steel-gray.  This  warm 
bronze  is  made  deeper  by  the  presence  of  innumerable  minute 
markings  of  lines,  zigzags,  and  chevrons,  of  a  very  dark  brown. 
The  entire  under  side  is  of  an  ashy  or  greenish  white. 

Soon  my  pets  made  themselves  at  home.  Two  of  them,  how- 
ever, were  evidently  ailing.  In  fact,  only  one  of  them  quite  got 
over  the  rough  experience  already  mentioned.  The  principal  food 
furnished  them  wj\s  flies,  of  which  they  were  very  fond.  We 
would  put  them  into  the  fernery  unhurt,  so  as  to  see  the  Ancles 
catch  them.  The  two  ailing  ones  showed  little  energy  in  the 
matter,  and,  in  truth,  took  their  food  daintily.  The  conduct  of 
the  other  was  very  different.  He  would  set  himself  up  so  pertly, 
and  would  cock  his  bright  eyes  so  knowingly  at  us,  and  at  a  fly  at 
th(»  same  time,  that  we  came  to  regard  him  with  special  partial- 
ity.    His  movements  were  so  quick  and  graceful,  and  withal  he 
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was  so  wsitchfttl,  while  the  othei*s  were  so  stupid,  that  he  won  for 
himself  th«  pet  term  Nolie.  Indeed,  Nolle  beijamet  despite  his 
timidity,  quite  entertaining.  For  one  with  so  little  in  his  head  his 
ways  werp  often  smart,  and  soraetimes  there  was  just  enough  of 
selfishness  to  make  things  spicy.  If  he  saw  a  fly  walking  in  the 
moss,  there  wius  first  that  quick  twitch  of  the  head  which  brought 
one  eye  squarely  upon  his  prey*  This  was  to  reconnoitre  the  sit- 
uation. Then  followed  the  quickest  little  poke  of  that  nose  like 
a  shot,  and  the  fly  was  taken  in  and  most  legitimately  ^' done  for.*' 
The  captiir  would  slightly  elevate  his  muzzle,  givo  two  or  three 
champs  of  the  serrate  jaws,  at  least  two  real  efforts  at  degluti- 
tion, and  the  prey  would  disappear.  Now  in  this  little  act  of 
picking  out  the  fly  from  its  entanglement  in  tlie  leaves  of  the 
Sphagnum,  it  is  worthy  of  note  that  the  whole  process  had  all 
the  precision  of  an  engineer*8  formula,  it  was  so  direct  and  so 
neatly  done.  One  of  my  children  put  two  small  toads  in  with 
the  lizards.  As  all  know,  the  toad  has  a  projectile  tongno  with 
a  glutinous  tip.  This  is  darted  at  an  insect,  which  is  inevibibly 
captured,  and  disposed  of  in  the  twinkling  of  an  eye.  How  often, 
even  with  so  perfect  an  apparatus,  have  I  seen  the  toad  bring 
into  its  mouth,  besides  the  prey,  some  extraneous  object,  such  as 
a  bit  of  leaf  or  straw.  Anolius  docs  its  work  better  than  that, 
thougli  its  tongue  gives  it  no  aid  whatever, 

I  have  just  been  watching  Nolie  eying  a  fly  winch  was  walking 
on  one  of  the  glass  panes  of  his  house.  He  made  a  noiseless  ad- 
vance of  about  three  or  four  inches;  then  followed  a  spring,  when 
he  was  seen  cleaving  to  the  glass  by  his  feet,  and  champing  the 
ciiptured  fly,  I  saw  him  once  intently  watch  the  movemetU^s  of  a 
fly  which  was  walking  on  the  glass.  As  seemed  evident  to  me 
by  an  ominous  twitch  of  that  little  head,  his  mind  was  made  up 
for  a  spring;  but  lo,  there  wiis  a  sinmltiiueous  make-up  of  mind 
on  the  part  of  the  fly,  which  at  this  juncture  flew  towards  the 
other  side  of  the  case.  Then  came  —  and  how  promptly  —  men- 
tal act  number  two  of  Anolis,  for  he  spi*ang  tis  the  after-thought 
directed,  and  caught  the  insect  on  the  fly,  midway  between  the 
two  sides  of  the  fern  case.  There  was  surely  very  fine  reckon- 
ing here.  And  what  definite  decision  and  prompt  execution! 
At  one  time  one  of  the  feeble  ones,  as  it  hung  in  a  corner  of  the 
caae  by  its  adhering  feet,  to  my  joy  caught  a  fly  which  happened 
to  walk  right  before  its  nose.  NoHe  had  been  eying  this  fly, 
and  probably  he  was  only  waiting  for  the  insect  to  be  still  a  mo- 
ment on  the  glass.     He  had  waited  too  long.     So,  at  any  rate. 
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in,  the  lizard  8ur- 
prised  me  by  a  specirrn*n  of  adaptation  to  circumstiinces.  It 
bad  seemed  hitherto  iueompeteiit  for  anythiag  of  that  sort.  It 
selected  a  huuunock  of  dry  Sphagnum,  and  with  its  nose  worketl  a 
hole  something  after  the  manner  of  a  toad  while  makinfj  its  hole, 
Lettin^j^  it  do  all  it  c^ould  alone,  I  then  deepened  the  little  burrow 
with  my  finger.  This  was  to  be  its  sleeping-place,  and  the  little 
troglodyte  has  occupied  it  steadily,  and  has  slept  in  it  every  night 
now  for  five  weeks. 

Thia  lith  of  November  is  delightfully  bland,  following  jis  it 
does  a  raw,  bleak  day.  The  siui  is  now  full  upon  the  fern  ease 
in  the  window,  and  Nolie  puts  its  head  out  of  his  sphagnum  cave- 
After  many  twitehings  right  and  left,  for  about  ten  minutes,  it  re- 
solves to  go  out  fur  an  airing.  There  is  something  interesting  in 
the  seeming  contriulictions  of  these  little  beings.  (.)ne  while  yon 
would  think  from  their  movements  that  they  were  all  impulse 
and  flash,  so  mpid  and  jerky,  and  in  such  unexpected  directions, 
are  their  niovejuents.  There  is  so  much  circumspection  in  those 
eyes  —  a  literal  looking  around  things  from  which  one  might  in- 
fer deliberation  in  every  act.  Whatever  may  be  the  preliminary 
thinking,  the  execution  is  all  Impulse,  Hash,  and  dsish.  Still,  there 
is  one  notable  exception  to  all  this.  It  is  in  the  matter  of  un- 
dressing himself,  an  operation  which  comes  off  sevenvl  times  in 
the  sesison.  Nothing  can  possibly  be  more  deliberate.  Previous 
to  the  undertaking  it  looks  much  as  did  I^itrick*s  parrot  when 
tliinking  intently  on  nothing,  although  with  Anolis  there  is  real 
head-work  going  on.  In  fact,  its  heat!  is  actually  turning  gray, 
yes^  almost  white.  There  is  a  serious  corrugation  of  the  scalp,  then 
a  splitting  of  the  cuticle.  It  now  rubs  the  head  against  one  of  the 
posts  at  the  corners,  thus  pushing  the  skin  V)ack  on  to  the  neck,  on 
both  sides  of  which  the  loosened  cuticle  stands  out  like  a  flange, 
or  stiff  collar  of  extravagant  proportions.  As  the  sunlight  shines 
through,  it  has  a  decided  hue,  namely,  the  pale  blue  of  tempered 
steel,  which  by  a  trick  of  the  trade  is  so  exaggeratingly  imitated 
by  painting  on  certain  steel  implements,  as  axes  and  scythe 
blades.  So  the  creatui^  sits  in  the  sunlight,  forcing  upon  ua 
the  most  ludicrous  associations  by  its  great  stand-up  collar.  We 
are  i^minded  of  the  vain  servant  on  Ins  Sunday  parole,  with 
oollar  broad  and  reaching  to  the  eai*8,  stiffly  starched  and  over- 
blue^h  **  Ahissy  on  us,  Julius  ! ''  said  his  f*d low-servant,  *'  if 
you  shouhl  fall  dovm  atween  dose  new  scy*  blades,  you  permit 
suicide,  most  sartin!  "     In  the  sunlight  this  nigged  cuticle  is  ex- 
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jait  tnuliioent  blae;  and  the  scale 
*tD  iMiif  I  ■!  a  laoe  work  that  is  too  fine 
of  any  Imob.  But  to  Anolis  all  this  is  ''  gauzy 
.  and  m  lufjoiic  irkaome.  A  few  more  rubs  and 
TL  k  Tagcrcid  >K5Mfi€ion  it  is  got  back  to  the  thighs. 
aoeceeds  in  so  flexing  its  head  as  to 
€fii  isa  ttfck.  wben  it  seizes  the  ragged  edge  of 
widi  rat  teedi.  There  is  some  tugging,  followed 
or  xvc*  xnsihitt  owr.  when  off  oomes  a  lai^  piece  of  the 
WkMi  liiea  ?  It  is  swallowed !  Then  the  head  and 
and  OIK-  irom  limb  are  denuded.  It  turns  now  to  the  other 
iron;  iimti.  en  tbf  nj^^er  part  of  which  is  a  piece  of  loose  skin 
mciBX  liT'icDiDently.  Just  then  a  fly  approaches  provokingly 
WrA  C4ie  boot  on  and  one  boot  off,  Anolis  makes  for  that 
dktnrber  of  his  private  labors.  The  fly  serves  as  a 
ICO.  whicfa  disposed  of,  the  lizard  resumes  its  work,  and  the 
K«e  dips  into  the  old  clothes  i^in.  Anolis  is  not  long  in 
:  off  the  skin.  It  is  all  done  piecemeal  as  just  described, 
aad  e^err  partiele  is  eaten  ;  even  the  bits  that  fall  between  the 
]riaBt»  are  carefully  picked  up.  There  are  several  sheddings  in 
This  lizanL  I  think,  has  gone  through  it  four  or  five 
this  season.  Under  the  microscope  a  bit  of  the  old  cuticle 
is  a  beaimfiil  object.  This  exuvia  is  the  exact  mold  or  impres- 
sion of  the  scaly  skin  m-hich  it  has  left  behind.  Of  course,  then, 
one  aide  iif  this  cast  consists  of  depressions,  the  other  side  of  ele- 
vB&ans.  wliidi  eorreqiond  precisely.  Under  a  quarter-inch  ob- 
jective lens  the  elevated  side  is  surprisingly  like  a  lot  of  white 
peacbef^  fispr»M]  oniformly  on  a  table.  Not  truly  convex,  but  gib- 
bons is  ^aA  elevatioa.  being  a  little  longer  than  broad.  Each 
has  a  dark  curved  line  extending  nearly  its  entire  length.  This 
lint*  i«  corioiisly  suggestive  of  the  depression  which  separates  at 
om*  sidtf  the  two  cheeks  of  a  peach.  Each  line  begins  at  the  base 
end  ii  the  Male,  which  corresponds  to  the  stem  end  of  the  fruit. 
Here  the  line  is  the  widest,  when  it  narrows  gently,  until  it  dis- 
appears a  linle  before  reaching  the  opposite  end  of  the  cast,  or,  to 
ec*ntiuue  the  simile,  the  flower  end  of  the  fruit.  At  this  point 
th^'  fKfaofa  similitude  stops;  for  the  entire  gibbous  surface  is 
cKtsMfly  dotted  with  polygons  or  several-sided  spots.  Although 
not  2it  all  regular,  yet  the  sides  of  these  markings  are  very  dis- 
tinct, and  quite  easily  counted,  each  having  four,  five,  or  six 
bf»unding  lines :  or.  since  M.  Martinet  insists  on  the  hard  words, 
these  figures  are  c  imposed  of  irregular  rectangles  or  parallelo- 
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grams,  pentagotis,  and  hexagons*  No  two  of  these  round  promU 
nenees^  or  |>eiich-i*lia|x*d  scale-easts,  touch  each  other.  Them- 
selves of  a  silvery  hu<%  they  are  separated  from  one  another  by  a 
thicker  cuticle,  of  a  much  darker  color,  thu^  throwing  out  the 
rounded  easts  in  bold  relief. 

And  what  i»  the  phll<mophy  of  their  swallowing  this  cant-off 
skin?  I  have  seen  that  pretty  newt,  the  Triton  milltpunetata^ 
exuviate  beneath  the  wat»-T,  Kxeept  the  rent  made  at  the  head, 
whieh  is  the  starting-point  of  exuviaticun  the  divested  akin  was 
entire*  laren  to  the  very  toes,  and  appeared  in  the  water  a  gos- 
samer likeness  of  the  animal  itself.  As  soon  as  it  moulted, 
dbe  little  thing  wouhl  turn  round  and  swallow  its  cast-off  gar- 
nfieiit,  tucking  it  in  entire  and  untorn.  The  toad  does  the  very 
siinie  thing,  There  must  be,  I  think*  some  vital  economy  which 
IS  suliserved  by  tliis  stnguhir  habit  of  pulting  up  the  old  clothes, 
or,  as  our  juvenile  wiig  suggests,  turning  the  stomach  into  a 
clothes-chest.  Motive  in  this  matter  can  hartlly  be  attributed  to 
things  so  lowHy.  We  are  reminded  of  a  somewhat  simihir  habit, 
and  quite  as  sn*ange,  of  the  edueabilia,  or  higher  animals.  Dogs, 
cats,  cows,  etc.,  devour  their  own  placenta.  The  mother  dog  rtnd 
cat  keep  the  l>ed  of  their  litter  clean  by  swalNjwing  the  excreta. 
Our  little  ''  La<ly,"  a  high-bred  dimiiiutive  hound,  had  lately  two 
pups.  One  died  in  the  night.  Her  mistress  was  shw^ked  next 
morning  at  finding  Lady  devouring  her  dead  baby.  All  had  din- 
appeftred  Init  the  head,  when  her  strange  work  was  arrested. 
And  so  cleanly  was  the  whole  btisiness,  not  a  stain  was  on  her 
blanket.  Now  tliese  animals  have  no  cannibal  propensities.  Re- 
cently a  cheetffch,  the  Pei-sian  hunting  leopard  {  Leoparda  jubata)^ 
having  died  suddenly*  came  into  our  possessirm.  The  animal  was 
in  such  excellent  conditiun,  its  llesh  so  fat  and  tender,  that  we 
offered  some  choice  cut«  to  a  number  of  dogs,  Lady  l>eing  among 
them.  It  was  really  curious  to  obser\^e  their  conduct.  They 
stretched  their  necks,  bringing  their  noses  near  enough  Ui  smell, 
but  not  to  touch  the  sti*ange  meat ;  which  done,  each  turned 
away  in  solid  disgust.  Here  gleamed  the  true  nobleness  of  these 
edueabilia,  a  proper  sense  of  the  fitness  of  things.  Natui'e  hath 
her  mysterious  sanctities,  and  even  in  the  animal  reckoning,  such 
matters  should  be  promptly  put  out  of  sight* 

Anolis  can  cleave  to  the  glass.  The  phenomena  is  precisely,  as 
I  understaiKl  it,  the  same  as  vrith  the  sucking  disk  of  the  shark- 
sucker,  E^hdJith  remora.  With  a  hand-lens  I  have  watcheil  its 
toes  while  adhering  to  the  glass.     The  flattened  pads  are  as  dry 
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*  .  ^.'ns'.  liir.  in*  h*^»»»  *r«i!  transverse,  each  one  as  long  as  the 
^***  •  *  !U».  '"ii»*»  iir*-  *T<:ctile,  too.  Now  when  the  animal 
•^■•»  J  .11  iMtjfr.  iir>ni'3.fj^  tf>  acliiere  to  it,  these  scales  are  shut 
^ -r .  »'^ir.  iiiit  :u*  -lOi^*^  all  clrmed.  At  the  precise  instant  of 
:.*-  .:,.',;-  .11  :ii*  ^:M»«  -ahfch  t«*rminates  the  leap,  these  trans- 
v--rr-  t-vj»-.  «!••  n;j«»*jC-  '>r  v;t  on  edge ;  thus  there  are  as  many 
-Trff^-*-.    ^    4-r*4M!»     iiztf:  •♦.  v/  many  transverse  pits ;  and  every  one 

*  it^**  \'.^  n.  '.•»  -Jt**-  r/k^;lianism  just  described,  of  necessity  a 
'i»^  ni-  f.n  •  -.r  -.f*^  five  t^jes  on  each  foot  are  serviceable  in 
Uii  •.r:-r-r.-  n  ka  \rj^.  ^ikAii  of  the  toes  vary  much  in  size,  so 
o^<  :.i-  :  TIM  •--  r  -..*  rran.Hverse  scales.  They  run  from  about 
•«••-•  :.:  -  •  — .i-rjring  an  avenige  of  twenty-five  for  each 
«i^  -../«  ..  .:  •;•  ■  .-../  'r»  ^ijrt#^:n.  there  would  be  not  less  than  four 
ij«i.j«T-..-'     •    '.i*--*-  *.it'v:.nj/  pits,  or  air-ex hausti^d  depressions. 

i;  :  .-  .• '.':  :ci'  -^.-.rnar*?,  th#!  chief  interest  in  this  little  so-called 
^  .  «-  ■^.  .*..i*.i.-..-.  ^r.rju:h*'n  to  its  faculty  of  changing  its  color  at 
r  .  -      V     -v   '-:m#:f«  of  fy>Ior  are  a  deep,  warm,  bronzy  brown, 

<j.r  -L    >...  ••  or^.?".  pi*ra-i^»fen.    Throughout  the  summer,  espe- 

.:**.  .   ;'  •       .1-   f^j^tfit^.   [Kjflition  of  our  Anolis  was  to  hang 

T--^      -  -     *  •  .     ■..-54*-:   .It.  fr»tn   the  ]>osts  at  the  corners  of  the 
*r-.   ^.r-  .  ^    w*«  r.iri^y  invariably  spent  the  night.     It  was 

lii-  .  ..'.-.    ,/-■    ..r.    :^,r  4l<;^p.     How  often  have  I   taken    the 

;rt..  .  ,  ,'.'•  'iir..-f:    Vi^rir  'siH^f  at  different  hours  of  the  night, 

.!*/•  ..    r    r.  i'-tt^  ti((htly  closeil  and  fast  asleep,  and  their 

■r.t'  .  .:  :\"7"\  kif.  the  jKwts  to  which  they  thus  adhered 
..-.•  r  iw  •'  *  'J*r^'p  brown  color,  hence  the  two  colors 
r-r..  ...-  •  - -^  -.'/  .•'.-.raAt,  Throughout  the  day,  although  oc- 
^,.  -.^.  .•.-  1/  V  r.  'Jiverw?  colors,  they  were  for  the  most 
^-  ....'.        /    iv,  4.ltliough  walking  or  nestling  among  the 

r.'.-.  .  >  '  .  ...  ^"..^-f  that  the  wlor  of  the  contiguous  ob- 
9>.-'.  -  .  :.  .  v.-  '.  ^*  I**-  <ak^r  of  protection  is,  I  think,  not  con- 
.  i.  •  -ri  f*r.f>*.  TIm*  truth  is  that  in  this  matter  of 
**  ■■:,4^<'.  \A  a  higher  law  than  that  of  mere  iu- 
,  \tv*'  V^'fi  of  H[Kintan<»ous  expression,  which 

.Ml    i^       ..  ,..i-..--   .^m,  to  wiu  that  a  joy  unuttered  is  a 

w^%t^       .-    -.•  •      /  *'->'*'i»«'l  ^T*^'^\  1h*  the  favorite  night-gown 

4     m  .        ...,'/  fi.nidly  venture  the  suggestion  that 

%  m   a-  ..  t     *  'ln;^/«tifig  itwlf  for  the  luxury  of  sleep, 

/    r./-    .f.fjruiirj'n  of  its  emotions.     In  these 
/'/:  *  r'ffiarkable  agility  with  an  equally 
«mV«.h       .  .  ...  ,  /)/..;^ht   in   nK-ep,  and  they  delight  in 

-^     ^,.^t    w^rf..    .    /r^^r    fUrA,\   of  Uith.       But  they  are  very 
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imsily  tired,  and  am  often  seen  panting  from  uxce8siva  exereiic«e. 
Whether  it  be  the  expt^e^ttiiin  uf  enjoyment  of  reposie^  comfort, 
or  emotional  joy^  the  highest  munifestation  is  it»  display  of  green, 
Ju»t  liaten  to  what  I  have  this  day  witneBHtjd.  Yesterday  was 
iliiito  cold.  The  fern  case  was  in  th*^  window,  and  a  fire  was  in 
the  room.  Stili  the  air  waa  keen  and  raw.  But  to-day  the  »t- 
mospliere  iti  mild,  and  the  8un,  full  upon  the  window,  }>our8  his 
meilDW  warmtli  directly  into  the  fern  case.  After  puttmg  his 
head  ftirth  to  inspect  tlie  weather,  he  comes  out  of  his  troglo- 
dyte chamber,  iuid  stretches  his  bmwn  body  in  the  full  blaxe 
of  the  sun.  What  a  blessed  basking  this  is.  To  him,  in  con- 
trust  with  his  cave,  it  is  the  luxury  of  bliss.  Nolie  8*jon  be- 
gins to  doj&e,  sleepily  o|>euing  and  shutting  his  eyes,  but  keeping 
both  auricles  open  wide.  Now  begins  that  wonderful  play  of 
colors.  It  ap{>eiirs  Brst  in  the  normal  broiat^  brown  ot  the  back. 
Litendly  they  are  livelyxolors,  such  are  the  moving  changes,  as 
the  folds  of  the  skin,  especially  those  on  the  neek^,  eatcli  and 
glance  the  sunlight.  That  deep  umber  is  now  mellowing  into  a 
yellowish  brown.  A  minute  moi'e  and  it  has  a  bronze,  eopjjery 
tint.  Now  it  runs  into  an  oUvc-green  ;  anon,  a  leek-green  ;  at 
last  a  |>ale  but  bright  pea-green.  Through  ail  this  color  traud- 
formation  on  the  buck  there  is  a  medial  line  extending  frotu  tlie 
he^id  to  the  tail,  which  is  always  of  a  hue  paler  than  all  the  rest. 
As  to  the  under  parts,  the  customary  asbiness  is  all  gone.  It  is 
white ;  but  such  a  white  ;  not  glaring,  but  soft.  In  fact,  I  think 
the  tiny  scales  are  now  set  a  little  on  edge,  thus  giving  the  white 
the  aspect  of  frosted  silver.  The  back,  as  was  said,  is  green  ;  but 
I  now  observe  wliat  I  have  very  seldom  seen,  that,  so  to  speak, 
over  til  is  green  ii^  a  bloom,  so  that  it  looks  like  a  frosted  gi^een. 
It  is  observable  that  the  top  of  the  flat  head  doggedly  retains  its 
dark  normal  brown.  As  to  the  eyelids,  in  this  matter  of  color,  1 
think  they  are  the  most  to  be  admired.  Eai*h  of  thest*  little  brill- 
iant orbs  in  constsiot  motion  is  a  perpetual  twinkle.  In  ordinary 
i-epose  the  eyelids  are  a  pretty,  pale  brown.  But  these  organs  are 
especially  susceptible  of  color-change.  Not  only  will  they  run 
rapidly  through  the  whole  scale,  but  tlie  fjositive  colors  will  be 
spread  in  such  decided  and  rapid  contrast  that  it  seems  as  if  the 
order  were  set  to  the  key-note  of  a  humor  which  **'  is  alone  high 
faotastieal/'  These  winking  lids  emulate  the  gems.  Now,  a 
palish  brown,  they  are  smoky  tojwizes.  Instantly  they  become 
green  emeralds,  and  quicker  than  one  ctm  write  flash  into 
the  peculiar  blue  of  the  turquoise.     I  have  seen  the  New  York 
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Mckfefaaek  ( QfteUr^eteMM  NtuvAaraeenie)^  in  its  love  seaBon,  go 
ebEDoeb  changes  as  bright  and  rapid ;  yes,  even  the  gray,  cold 
pvpil  or  its  eye  woald  flash  into  the  true  blue  of  heaven.  The 
eve  tif  oar  Anolis  cmnnoc  do  this.  Its  colors  are  fixed.  But  what 
%,  precy  eye  ic  kisSw  The  popil  is  as  the  most  sparkling  jet,  and 
die  iris  is  :i  rine  o€  limpid  amber.  But  as  to  these  color-changes, 
ic  jiitMtiii  be  borne  in  mind  that  they  are  excited  by  causes  the 
Tway  iGotiAte  In  character,  love  and  hate,  for  they  can  woo 
MMi  d^c  :%]«> :  aldo  by  fear  and  joy.  In  the  changes  just  de- 
sxriietL  I  iee  ^he  manifestation  of  animal  enjoyment.  It  is  No> 
Je'-j  way  It  -i»LLin^  it,  —  his  conventional,  **  I  feel  good."  So 
.mmb  js  !ie  diac  chis  is  his  only  way  of  getting  it  out.  Only 
mee  !iav^  I  oeard  any  semblance  to  sound  escape  him.  I  had 
-iirown  \  laif— rrippled  fly  at  him,  which  struck  on  his  nose.  He 
.e?  »if  ,ix:ac  rsuA  dniest  **  nmph !  *'  then  caught  the  fly  and  disposed 
if  r. 

Tjrf^  «xii  baa  2r«ie  down  behind  yonder  house.     Nolle  knows  it. 
?Ba    irrcnr  ^,ii:cs  have  left,  and  he  betakes  himself  to  his  little 


r  fibii  irjr.csMi  t.>  aay  that  Nolie's  two  weakly  comrades  died 
vmnc  -•'••ni*  Tar*!*?^  ^v«eks  of  each  other.  One  of  them  had  lain 
's^  -^»»»  xskT^  m  :ai»  Ttomj  bed,  and  was  a  beautiful  bright  green. 
3icw  ▼^  tiff  miuium  k  (tifr  those  two  days,  not  knowing  that  its 
Irzir  ir»*  u«L  i**?t.  Is  was  somewhat  consoling  to  us  all  to  reflect 
itiAT  u  .xr^Kr-im  ta  -aiK^  had  come,  and  it  had  died  in  a  green  old 
wes-.  r  ^M»  inz  n&'x  ^kieohoU  where  in  a  few  days  the  green  dis- 
iffTr-Ttrr-t.  ksiit  -a**-  arcmai  brown  returned.  This  surprised  me, 
»  1  ..'^i  -^.T^rrTm^^  \  ?»sait  similar  to  my  experience  with  the 
»rTH*r.  R5di-'  M.»«--4*rria!i!i  wemalisy,  which  in  alcohol  turns  blue. 
St^-nr^^r:  r  '-*  -r^^rMit.  iz  sbofild  be  added  that  it  also  departed 
-til*     '^   n   i.  ^v.^  ^^  iJiw«. 

*.  -»  -  j>t,.^h,<t  ft.  ▼•ry  large  Anolis  from  Cuba.  Its  body  was 
tfvAr  r^  :^  r.*-*  j  mgs.  aad  it  was  quite  thick  in  proportion. 
T.i*r  1'.  r.  -n-.^^^nt^  riA  gjfisaly  was  its  expansile  throat,  or 
T-  r.  r  ▼  n-fi  inflate  to  an  enormous  size.  This  char- 
.  Ti  *  T,^  *^r«ic  true  of  our  little  Anolis  principalis^ 
'  7-r  ^yn  -trr^^.y  Jn  th^  books.  In  this  regard  I  have 
•>  - r.-L  154.T  ne  witnejwed  the  phenomenon  only  twice 
--  .    -:-.i,^      Tru^   tp'^rita/irle,  though  strange,  is   very 

-     -  -1    iiufKT  'h^  throat  expands  immensely,  giving 
ikr  .:.      -.    *    .-^.v.-2ii    vit  r»d>!r  formidable  aspect.     The  col- 
nf  -:i^     -1^  :*-?-,    t^'-wjtij  ars^  v-wy  fine,  usually  ending  in  a  per- 
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A  word  more  must  l>e  said  of  those  delicate  markiiig§  of  vtivy 
dark  brown^  sprinkled  so  thickly  on  the  btiek  and  aidet^.  As 
already  iiientioned.  they  are  made  up  of  Httle  straight  liue<», 
zigzags,  and  chevrons.  Tliey  are  as  constant  and  perhaps  as  in- 
vKplieable  as  those  queer  markings  on  certain  tninerals,  known  as 
'*  \Vtdniannstattian  figures/*  These  tiny  markings  on  the  ba*^k 
and  sides  of  Ajiolls  principal  in  are  always  there,  and  they  never 
change  their  color.  Even  when  Anolis  has  changed  from  a  ruddy 
brown  to  a  bright  green*  a  hand-lens  will  show  timt  these  figures 
are  all  there,  and  that  tliey  liave  ret;iined  their  brown  color  too. 
And  in  some  way,  upon  close  iiispeetion^  it  will  be  seen  thai 
wbatever  the  hue  may  be  that  b  assumed,  these  singular  figures 
impart  to  it  char«ioter  and  tone* 

1  think  our  ol>servation8  show  that  the  highest  effort  in  culur- 
c'hange  is  in  tlie  green.  There  were  two  instances  in  which  it  is 
my  belief  tliiit  this  st^rne  color  was  produced  invoUujtarily*  It  is 
observable  that  tlie  Anolis  delights  in  tints.  From  a  deep  ohve 
it  will  run  through  the  entire  gamut  of  that  color  by  insensible 
hues  into  a  leek  green.  It  does  not  like  harsh  cokir  lines-  Now 
on  one  occiision  Nolie  had  a  queer  spot  break  out  ou' his  right 
flanks  just  behind  the  fore  limb.  It  was  a  bright  green  patch, 
nearly  half  an  inch  in  h*ngth.  The  outline  was  sharp  and  angu- 
lar. It  was  on  a  cold  day,  when  the  room  was  nnconifortable, 
just  the  time  when  there  is  no  disposition  to  change  color.  It  is 
notable,  also,  that  this  patch  of  green  upon  that  dark  ground  of 
brown  held  its  brightness  for  two  days,  a  very  long  periofl  in- 
deed. At  another  time,  under  like  circumstances,  a  smaller 
patch  of  the  same  color  appeared  on  the  left  flank,  near  the  hind 
leg*  It  liiid  the  same  patchiness  as  the  former  spot,  and  also 
continued  bright  for  an  unusually  long  time. 

Perhaps  a  hundred  times  have  we  been  asked  the  question^ 
*' How  are  these  changes  of  color  prodnoL^dy ''  The  physiology 
of  this  matter  is  not  well  understood  ;  but  there  is  a  hypothesis 
upon  it  which  is  probably  in  the  main  correct.  To  state  this  in 
rigid  accuracy  would  likely  for  some  of  our  readers  require  too 
many  technical  terms.  At  the  risk,  then,  of  appearing  to  be 
didactic,  we  will  use  very  different  speech.  Supposing  through  a 
sheet  of  block  tin  many  thousands  of  little  pipes  were  made  just 
to  enter.  Let  them,  if  you  will,  be  regarded  as  infinitely  smalL 
Call  this  series  A.  Now  suppose  another  series  in  all  res|»euts 
simihir  and  fixed  in  like  manner.  Call  this  series  B.  It  must  be 
understood  that  the  pipes  of  one  series  alternate  with  those  of 


16  The  Florida  ChameUan.  [January, 

tlio  othor  BoricB,  so  that  it  shall  be  first  a  pipe  of  A,  then  a  pipe 
of  U,  and  so  on  in  regular  order  for  both  series.  Suppose  again 
that  the  A  pipes  contain  green  pigment,  and  thie  B  pipes  contain 
yt»llow.  We  will  further  imagine  that  each  pipe  series  has  a 
series  of  muscles  which  can  xict  upon  them.  Now  laid  over  the 
mouths  of  all  these  pigment  tubes  let  us  suppose  a  translucent 
film.  Our  perfoniteit  block  tin  and  its  translucent  spread,  with 
the  mouths  of  the  color  tubes  opening  between  them,  shall  repre- 
sent the  rete  mHeotum^  or  colored  layer  of  the  skin.  Suppose 
now  the  appropriate  muscles  squeeze  the  lower  ends  of  the  A 
serii*s  of  pigment  tubes,  the  pigment  at  once  comes  up  against  the 
alnu¥sit  tninsjKin>nt  skin,  the  color  of  which  is  now  blue.  Let  the 
mus^'les  ix^ax  and  the  pigment  descends  into  the  tubes  again. 
l««^t  the  same  pnxvss  occur  with  the  B  series  of  tubes,  and  the 
n^ult  will  be  that  the  skin  shows  a  yellow  color.  Not  waiting 
for  the  wUow  pigment  to  return  into  the  ^bes,  let  the  A  series 
be  ;ft^in  s^ue^ieil*  and  up  comes  the  blue  pigment  against  the 
tnaisluo^^nr  *pnsid.  Now  everybody  knows  that  a  green  color  is 
eti^ilx  u»Ad^  by  a  mixture  of  yellow  and  blue.  Suppose  the  little 
5p*.>c>  wherv  the  blue  touches  under  the  translucent  film  to  be  so 
$mdkil  ;»$  7v^  Iv  odled  molecules,  and  suppose  the  same  of  the  spots 
wh<rtv^  rbr*  yeiiow  pigment  touches,  and  you  have  all  the  condi- 
i>.H*:»  r^v:»sakni  tor  be^^dng  green.  It  is  also  easily  imagined 
If^Y  by  rv^^U:i£^  the  amount  of  muscular  pressure  the  propor- 
ciors  .'C  :c«e  ^wirue  pigments  is  regulated,  and  so  the  most  deli- 

A!:  'ii*^  .rTT:-^  ::&r^  <d  a  hotel  in  Florida  a  lady  appeared  with 
hwr  5.ar  ws  A»:ies^  They  were  fastened  to  her  head-gear  by 
^AldL.'fi  tSLZ^ftk^  &3»i  rfca  OT«r  her  neck  and  head,  or  nestled  in  the 
rr^^s^ri'  c  'i^c  liL^r.  JC5  they  saw  fit.  In  this  particular  we  think 
^%i  iMT/  :rpi  -oruffli!*-  «>  the  rights  of  others.  But  duly  r^arding 
ow  7r  cr*»?c»f*  c  "iLiD*  awl  plaoe«  the  lady  did  well  in  her  delight 
wdi  D»fr  -  I'Tz.**  fasibi»»e\<».**  As  a  pet,  the  AnolU  prineipalis 
jt  --wwr^Tiinr  Tiiki  »  A>mmeiKiable :  clean,  inoffensive,  pretty, 
^j«c  ▼  miff* -^L;i:«  foiSfrcaLning ;  provoking  harmless  mirth,  and 
scr^'.tiZ  I:?    n  iiH-  •sy^k«'  ti»e  piofoundest  depths  of  his  philos- 
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THE   PROPER  SPECIFIC   NAME  OF  THE   SOKG 
^PAHHOW.^ 

BY  DAVH}  BCOTT. 

IT  apperiTs  that  this  common  little  bird  has  been  known  for 
*  t»ver  a  hull  century  by  a  specific  name  which,  if  the  just  rule 
^P  of  priority  is  considered^  cannot  be  applied  to  it  longer* 
^M  The  observation  of  a  specimen  which  presented  a  rather  unique 
^■^appearance  —  the  tail  being  veined  by  transverse  dark  brown 
^Bbars,  quite  sharply  defined — discovered  the  fact  to  me. 
^V  Recent  examination  of  numerous  specimens  shows  that  this 
^■feature  is  more  or  less  apparent  in  nearly  all  examples.  It  seems, 
^Hiowever,  to  have  been  unnoticed  since  Pennant  wrote  until  the 
^■obtiiining  of  my  specimen,  which  w^is  some  two  years  ago,  for  no 
^Pautlior  ill  his  description  of  the  bird  lias  shown  an  acquaintance 
with  the  peculiarity;  but  quite  the  reverse^  as  Professor  Baird 

•distinctly  affinna^  that  the  tail  of  the  song  spaiTow  displays  no 
such  appeanince  as  the  following  descriptions  would  imply* 

Pennant*s  description  is :  With  the  crown,  hind  part  of  neck, 

and  back  rust  colored,  spotted  witli  black ;  the  spots  on  the  back 

large  j  coverts  of  the  wnng  plain   ferruginous  j  primaries  dusky, 

^■^ged    with   dirty-white ;  whole   under  side   white,    with    black 

^^streaks   pointing  downwards;  tail    brown,  crossed  by  numerous 

dusky  burs,     [nhabits  New  York.     (Arctic  Zoology,  ii.  375.) 

Gmelin  writes:  FringiUa  ferruginea  nigro-maculata,  subtus 
alba  nigro-striata,  alis  ferriigineis,  cfuida  fusca  atroUneata.  Habi- 
tat in  Noveboraeo.     (Systema  Natune,  i.  922.) 

Who  can  doubt  but  that  these  descripttons  refer  to  the  song 
sparrow,  if  they  do  differ  in  a  few  minor  respects  ? 

We  think  it  follows  from   the  above  citation  from  Pennant 

'    MELOflPt2A   FAUCI  ATA. 

Fa*ciaUd  Finch  PennaDt,  Arc*,  Zitijl,  il  3T5, 

Fnnyilta  fatciata  Gmeliti^  S^«t.  Nat.,  t  1788,  922,  — LAthum*  Index  Orn.,  L  1790, 
445.  —  Nutun,  Mau.  Oni.,  I  2d  ed.  1840,  562. 

Friry^illa  mtiodia  WHaon,  Am.  Oni.,  ii.  1810,  125,  — Llc)jt„  Veri..  182S,  No.  249. 
— Aud .,  Urn.  Biog..  i.  IS32«  I2« ;  r.  507.  —lb.*  Sym,  18^9,  120.  —lb.,  Bird*  Am.,  £ii 
1841,  U7.^M&x.,  Cab.  Jour,  vj.  1858,  275. 

Zimoinckta  meiodia  Bon.,  List,  1858,  —  lb,,  Conapecttw,  1850,  478. 

,\ftio*piza  meJodia  fiaird,  Birds  N.  Am.,  1858,  477.  — Cooes,  Key,  1872,  139.— 
Baird,  Brewer  and  Ridgmiy,  HbL  N.  Am,  Birds,  il  1874,  19. 

Mtiotpizii  fatciata  Scott, 

*  "  Tbe  fmiciated  sparrow  of  Pennant,  Arctic  Zocil,  IL  375,  upon  wbich  GiuftUn's 
name  is  b»£k?d,  answers  pretty  well  for  oar  ^p1^cies,  but  the  tail  1%  miil  to  be  crossed 
bj  nmneroiia  dnakj  bara,  which  is  not  the  cam  wi^  mttodia.'* -^  Foot-no^,  FaciBo 
Eail  Road  ReporU,  ix.  1858,  p.  477. 
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that  our  song  sparrow  was  the  bird  he  had  in  hand  when  he 
penned  his  portrayal  and  suggested  the  name  ^^  fasciated  spar- 
row*^ (upon  which  Gmelin's  name  is  founded)  ;  moreover,  as  the 
latter  author's  name  antedates  the  one  assigned  by  Wilson,  it  fol- 
low8«  therefore,  that  foMciata  should  take  precedence,  to  the  elim- 
ination of  ^^  melodiaJ^ 

It  may  be  urged,  however,  that  fasciata  is  not  entirely  appro- 
priate, and  melodia  having  been  recognized  as  the  correct  name 
so  long,  a  change  is  unnecessary ;  and  that  if  this  work  of  res- 
toration begins  there  will  have  to  be  many  other  changes  in  orni- 
thological nomenclature.  But  we  say,  Let  it  begin ;  let  all  the 
old  names  that  can  lay  claim  to  restoration,  and  be  recognized  as 
applying  to  present  species,  be  brought  to  light  and  receive  due 
consideration. 

The  Chamcea  fa^ciata  Gambel  furnishes  a  parallel  case  with 
the  song  sparrow  in  the  possession  of  a  barred  tail ;  and  the  bars 
are  no  more  appreciable,  in  fact  less  so,  than  in  some  individuals 
of  the  MeloBpiza. 

Now,  if  this  name  is  currently  recognized  as  applicable  to  the 
Chamcea^  with  its  distinctive  feature  less  marked  than  in  Melospiza^ 
why  should  it  not  hold  good  with  the  latter? 

In  the  Smithsonian  collection  are  specimens  of  the  western 
varieties — fallcLx^  rufina^  guttata^  Q-otddij  and  Heermanni —  which 
possess  quite  visibly  barred  tails. 


NFW   ZEALAND   FLAX. 

DT  J.   C.   RUSSELL. 

T^HE  attention  of  the  traveler  who  stands  for  the  first  time  on 
-*-  the  shores  of  New  Zealand  is  especially  attracted  by  two 
characteristics  of  its  flora,  one  or  the  other  of  which  will  be  pres- 
ent in  every  scene  that  impresses  itself  on  his  memory. 

The  first  is  the  profusion  everywhere  of  ferns  of  many  differ- 
ent forms  and  colors,  which  present  every  gradation,  from  the 
strange  and  graceful  tree-ferns,  which  raise  their  spreading 
crowns  of  feathery  fronds  tliirty  or  forty  feet  from  the  ground, 
down  to  the  little  bright  green  ferns,  with  fronds  scarcely  half  an 
inch  long,  which  cling  to  the  rocks  far  below  in  the  dark  ravines, 
where  they  are  constantly  wet  with  spray. 

The  other  plant  which  especially  calls  for  his  examination,  and 
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which  is  the  subject  of  our  sketch,  is  a  fliig*Uke,  liliaceous  plants 
growing  in  large  spreafling  clustttrs  of  sword-shaped  leaves,  which 
are  often  eight  or  ten  feet  in  lengtii,  and  of  a  bright,  shining 
green  color.  Many  of  these  bunches  support  an  ui>right  flower- 
stalk,  with  purple  blossoms,  which  resemble.^*,  somewhat,  the  in- 
floresoenee  of  the  banana^  held  iu  an  upright  position.  This  plant 
is  known  to  the  crilonists  as  New  Zealand  flax,  a*nd  to  the  l>ot- 
anist  as  Phormhim  tenoix.  of  which  several  varieties  have  been 
described. 

It  is  very  characteristic  of  New  Zealand,  being  found  nowhere 
else,  exct^pt  on  thf  Norfolk  and  Cliatham  Islands. 

During  our  stay  in  New  Zealand  we  found  it  growing  wherever 
we  went,  from  the  low  shores  of  the  southern  part  of  the  South 
Island,  wht^re  it  covers  immense  fields,  up  to  an  elevation  of  four 
and  five  thousand  feet  among  the  southern  Alps, 

The  spreading  masses  of  Phormium  growing  among  thick 
groves  of  the  palm-like  grass-tree  (^Cordyltne  atifitraii8)  give  to 
many  retired  nooks  and  valleys  a  soft  tropical  beauty,  that  forms 
a  pleasing  contrast  with  the  usual  rugged  and  Alpine  grandeur  of 
New  Zealand  scenery. 

The  New  Zealand  flax  covers  thousands  of  acres,  both  in  the 
North  and  South  Island ;  this  amount,  although  vast,  could  be 
increased  many  fold  by  cultivation.  Seemingly,  it  likes  best  the 
low,  wet  land  near  the  coast,  but  also  grows  with  great  luxuri- 
ance along  the  banks  of  rivers  and  lakes,  where  it  can  obtain 
plent}^  of  moisture. 

To  the  natives  of  New  Zealand,  before  the  blessings  of  civiliza- 
tion (?)  were  thrust  upon  them,  the  Phormium  was  what  the 
ooooa>nut  palm  is  to  the  inhabitants  of  the  tropics,  or  the  bamboo 
to  the  Hindoo  and  Malay.  The  Maori  woman,  sitting  on  the 
earthen  floor  of  her  hut,  makes  an  incision  across  a  leaf  of  Phor- 
mium with  the  sharp  edge  of  a  niussel-shell  ;  then  placing  the 
leaf  on  the  edge  of  the  shell,  with  tlie  cut  side  up,  rapidly  draws 
it  between  her  thumb  and  the  shell,  thus  stripping  off  the  gi*een 
pulp,  and  leaving  the  tough  fibre  ready  for  use. 

(-)f  this  tiie  Maoris  weave  their  mats  and  rugs,  which  are  verj' 
soft  and  warm,  and  often  wrought  in  an  elegant  pattern  by  means 
of  colored  Phormium. 

These  mats,  together  with  garments  made  of  the  dried,  un- 
dressed leaves,  fonned  the  scanty  clothing  of  the  natives  before 
the  coming  of  the  Europeans. 

The  dried  leaves,  when  split  into  narrow  strips,  are  used  to 
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matting  for  the  floor,  and  baskets  to  contain  fruit 


Hhst  Inni^  ^saagh  fifare  is  made  into  strong  nets  and  fiahing- 
inub.  ami  »  aIbo  of  great  use  in  building  houses,  canoes,  etc. 

lCi»  -flAoe  aufatt  with  which  the  Maoris  dug  out  and  oma- 
JiHnmd  duar  (saauxs  were  lashed  to  wooden  handles  by  bands  of 
fjiimihun.,.  wSEch:  abo  famished  the  canoe  ^yith  sails. 

IHiH^  'desr  w&ite  gam  that  exudes  from  the  base  of  the  leaves 
M  lamt  jm  ^ntt  and  abo  for  chewing ;  with  the  colonists  it  forms 
ML  ■f^^mfllwiai  jobstitiite  for  mucilage  and  sealing-  wax. 

TRh-  icigis-^y^d  Maori  boy  makes  his  toy  canoe  of  the  green 
jfisaRft.  joij  ^K^KTS  the  sweet  honey  from  the  blossoms  of  the 

Ai  -die  fmsiea\  day  the  more  enlightened  natives  use  it  instead 
of  vrTXzug-japeT.  and  **with  a  sharp-edged  shell  engrave  their 

OxMr  XQgfat  whikr  spearing  the  monstrous  eels  that  inhabit  the 
Sew  Z«ailui»d  lakes,  we  became  acquainted  with  another  of  the 
WKB  «j  liiis  imeresting  plant ;  the  old  dead  leaves,  when  bound 
iaarj  smaL  bundles,  made  excellent  torches,  which  answered  our 
pnpciK  Deariy  as  well  as  pine  knots,  with  the  use  of  which  most  ' 
of  Bf  are  familiar. 

Tbieae  are  a  few  of  the  purposes  for  which  Phormium  is  used 
br  the  simple  New  Zealander. 

To  civilized  man  it  would  become  a  hundred-fold  more  useful, 
oould  he  but  invent  a  cheap  and  satisfactory  method  of  cleaning 
the  fibre. 

This  fibre  has  been  found  by  experiment  to  be  the  strongest 
known,  wiUi  the  exception  of  silk,  being  twice  as  tenacious  as 
common  hemp. 

Numerous  machines  have  been  invented  to  meet  this  want,  but 
as  yet  none  have  been  a  success. 

Could  such  a  method  be  devised,  this  strong  and  beautiful 
fibre  would  compete  favorably  with  the  manilla  of  the  Philippine 
Islands,  or  the  flax  and  hemp  of  Europe  and  America. 

Such  a  discovery  would  bring  to  New  Zealand  greater  wealth 
than  she  has  derived  from  her  gold  mines,  and,  together  with  the 
immense  amount  of  wool  that  is  annually  shipped  from  her  shores, 
make  those  rich  islands  eminently  a  fibre-producing  country. 

With  the  imperfect  means  at  their  conunand  the  colonists  have 
already  produced  considerable  quantities  of  dressed  Phormium. 
This,  in  former  years,  was  small  in  quantity,  but  of  an  excellent 
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quality,  being  prepared  by  the  Maoris.  In  1870,  there  was  sold 
in  the  London  market  four  thousand  tons  of  Phormium  fibre ; 
thin,  however,  was  of  an  inferior  tjmility,  having  been  iin|x^rfectly 
pared  by  machines.  Its  principal  use  is,  at  present,  in  the 
manufacture  of  ropes^  for  which  purpose  it  is  usually  mixed  with 
manillu.  Numerous  chemical  mtjans  have  been  resorted  to  for 
obtaining  the  fibre^  but  without  satisfactory  results.  Thus  far 
civilized  man,  with  all  his  array  of  machines  and  engines,  has 
been  unable  to  do  the  simple  work  of  cleaning  the  Pliormimn 
fibre  as  well  as  the  tattooed  cannibal  did  with  a  sea-shell. 


THE   AVAILABILITY   OF    CERTAIN   BAllTRAMIAN 
NAMES  IN  OENITHOLOGY. 

ay  J.    A.    ALLEN, 


I 

»rTNDEE  the  caption  ^*  Fasti  Omithologiae  Redivivi.  — No.  L 
^r  Bartram*s  Travers/'  0r,  Elliott  Coues  has  recently  ^  attempt^ 
ed  to  revive  sundry  of  Bartram^s  names  gf  the  birds  of  the  United 
States,  on  the  ground  of  their  priority.  Dr.  Coues  assumes 
that  Bartram  was  ^^on  principle  binomial,  occasionally  laps- 
ing ;  ^^  and  that  ^^  if  bis  occasional  slips  are  to  a^unt  against  him, 
then  not  a  few  great  modern  ornithologists  must  also  be  ruled 
out ;  among  whom  may  be  instanced  Schlegel,  Bonaparte,  Sunde- 
vail,  and  others,  in  whose  writings  are  found  trinomial  names," 
etc.  '*  But  the  count  against  him  [Bartram]  for  nearly  a  cent- 
ury," says  Dr.  Coues,  *'  is  not  a  true  bill  ;  the  verdict  must  be, 
if  not  reversed,  radically  modified/'  Since  a  few  of  Bartram'a 
binomial  names  have  come  into  current  use,  whilst  others  are 
commonly  cited  in  synonymical  lists,  Dr.  Coues  claims  that  if 
Bartram  is  entitled  to  anything,  he  has  not  received  what  is 
rightfidly  his  due,  and  if  not  entitled  to  anything  we  have  given 
him  tribute  to  which  he  has  no  claim.  Dr.  Coues  adopts  the 
former  alternative,  and  on  the  groimd  of  consistency  advocates  the 
adoption  of  all  of  Bartram's  binomial  names  that  can  be  identi- 
fied, in  cases  where  they  happen  to  have  priority,  whether  they 
are  accompanied  by  descriptions  or  not. 

Before  accepting  fully  the  results  that  follow  such  premises, 
let  us  examine  a  little  into  the  nature  of  Bartram's  work.  The 
ornithological  matter  contained  in  Bartram's  Travels  is  not- 
ably of  two  kinds.     In  the  general  narrative  he  has  at  sundry 

1  Proc  Acad.  Nftt  Sci.,  Fhilsk.,  \B7b,  pp.  33S^5S,  $eptemb«t,  1875, 
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places  described  not  only  the  habits  and  distribution  of  some  of 
the  birds  he  met  with  in  his  travels,  but  has  given  more  or  less 
careful  descriptions  of  the  birds  themselves,  designating  them 
also  by  binomial  names.  In  addition  to  this  he  has  given,  at 
pages  288-296,  a  nominal  list  of  two  hundred  and  fifteen  spe- 
cies, in  which  he  has  usually  mentioned  the  species  under  Latin 
binomial  names,  to  which  he  has  added  an  English  name  ;  occa- 
sionally to  the  Latin  names  he  has  appended  a  few  words  of  de- 
scription, also  in  Latin ;  while  certain  typographical  signs  are 
prefixed  to  denote  the  places  of  residence  of  the  different  species 
and  their  migrations.  These  signs,  with  the  simple  names,  con- 
stitute in  most  cases  all  that  approaches  to  a  description  of  the 
species  that  Bartram  has  given  ;  yet  the  attempt  is  now  made 
to  establish  priority  for  these  names,  on  the  ground  that  the 
species  thus  designated  were  suflSciently  described  to  substantiate 
the  claim,  and  to  set  them  up  in  place  of  names  backed  by  good 
description  and  thoroughly  familiar  through  long  use. 

In  this  list  of  two  hundred  and  fifteen  species,  quite  a  number 
of  names  prove  to  be  synonymous  with  others;  thirty-six  are 
given  by  Dr.  Coues  as  ''undetermined,"  and  ten  or  a  dozen  more 
are  only  guessed  at ;  leaving  fully  one  fifth  of  the  whole  number 
almost  hopelessly  in  doubt.  In  addition  to  this  there  are  thiHy- 
five  or  more  polynomial  names.  Of  the  oneliundred  and  eighty 
species  of  the  names  of  which  Dr.  Coues  attempts  to  give  the 
present  equivalents,  nearly  all  had  been  previously  described  in 
the  Systema  Naturae  of  Linnaeus,  a  work  that  must  have  been 
accessible  to  Bartr&m  if  any  European  book  on  natural  history 
could  be ;  and  that  it  was  so  is  evident  from  his  references  to  it 
in  the  botanical  portions  of  his  work.  Bartram  has,  in  fact,  in 
some  groups  employed  a  large  proportion  of  Linnaean  names, 
while  in  others  he  has  either  altogether  ignored  them  or  was  ig- 
norant of  them.  Of  his  twenty-two  species  of  rapacious  birds, 
all  but  three  of  the  recognizable  species  were  already  in  the 
Systema  Naturae,  yet  only  five  of  them  appear  under  the  Lin- 
naean  names ;  of  his  seventeen  remaining  names  only  one^  Vul- 
tur  atratuSj  is  strictly  entitled  to  recognition.  Of  the  rest  of 
the  land  birds,  numbering  one  hundred  and  seven  species,  a 
dozen  of  the  names  are  either  polynomial,  synonyms,  or  undeter- 
minable, while  of  the  remaining  ninety-five,  eighty  of  the  species 
had  been  previously  named  and  described  in  the  Systema  Na- 
turae, or  by  other  writers  preceding  Bartram  ;  yet  less  than 
half  of  these  names  were  used  by  Bartram,  who  instead  gave 
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new  names  of  his  own*  In  the  rest  of  the  list,  embmcing  the 
wading  and  swimming  1>ird«,  the  case  la  even  still  worse.  Of 
ihese,  numbering  eighty-five  8jR?eies,  nineteen  are  given  by  Dr, 
Coues  aa  •*  undetermined;**  fifteen  others  are  guessed  at  only, 
three  are  synonyms,  imd  fifteen  of  the  names  are  polynomial  I 
Of  the  thirty-three  binumially  named  speoies  determined  by  Dr. 
CoueA,  twenty-eight  had  been  deaeribed  in  the  Systema  Na- 
turae; of  the  remnining  five,  Dr,  Coues  regards  three  as  avail- 
able. Finally  it  appears  that  aft^r  excluding  from  Bartram's  list 
of  two  hundred  and  fifteen  species  the  synonjTns,  the  poljmoniial 
names,  and  the  undeterminable  ones,  we  ha%*e  left  but  one  hun- 
dred and  forty -six,  or  about  two  thirds  of  the  whole ;  and  that 
of  these  one  hundred  and  thirty,  or  thereabouts,  had  been  named 
and  describe<l  several  years  prior  to  the  publieation  of  Bartrara's 
work,  mainly,  too,  in  the  Systema  Natura2,  a  book  that  to  Bar- 
tram  must  have  been  one  of  the  most  accessible  works  on  natural 
history. 

Dr.  Coues,  however,  has  indicated  twenty  Bartramian  specific 
names  and  one  generic  name  whicli  ho  claims  must  be  adopted,  in 
order  that  Bartram  may  have  his  duo  as  one  of  the  fathers  of 
American  ornithology.  We  are,  of  course,  not  to  judge  the  sci- 
entific works  of  a  century  ago  by  our  present  standards,  but  mak- 
ing due  allowance  for  the  two  periods,  it  would  seem  that  in  the 
recognition  Bartram  has  already  bad,  he  has  been  most  fairly 
dealt  with,  and  that  further  claims  for  him  will  only  call  forth  a 
more  rigid  criticism  of  his  merita  as  an  ornithological  writer  than 
his  work  will  well  bear.  Ten  of  these  twenty-one  Bartramian 
names,  however,  Dr,  Coues  claims,  have  been  for  a  Imig  time  cur- 
rently in  use,  six  of  them  having  been  '*  erroneously  **  attributed 
to  Wilson  and  one  to  Audubon.  The  remaining  ten  Dr,  Coues 
proceeds  to  newly  **8ot  up/'* 

But  let  us  examine  Bartram's  work  still  further.  First,  re- 
specting Bartram  as  a  binomialist :  we  find  that  out  of  two  hun- 
dred and  fifteen  names  in  his  list  thirty -six  are  not  binomial,  or 
mare  than  one  in  mven^  —  pretty  frequent  lapses  for  a  ''  binn- 
mialist  on  principle."  Secondly,  we  find  that  the  Bartramian 
names  already  in  current  use  or  quoted  as  synonyms  belong 
to  species  that  he  not  only  binomially  named,  but  t/>  speciea 
which  he  more  or  less  fully  described  in  his  narrative,  though 
Home,  it  is  true,  are  taken  from  among  those  of  his  list.  Thirdly, 
it  seems  that  the  species  for  which  Bartramian  names  have  been 
curri'Utly  employed,  but  "incorrectly"  attributed  to  Wilson  or 
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Audubon,  were  never  described,  in  any  true  sense,  by  Bartram^ 
and  would  be  undeterminable  if  their  recognition  depended  on 
anything  in  Bartram's  work.  We  have  in  nearly  every  case  only 
the  name,  which,  being  a  characteristic  one,  is  presumably  refer- 
able to  the  species  to  which  it  was  subsequently  applied  by  Wil- 
son or  Audubon,  who  were  the  first  to  give  anything  which,  by 
any  reasonable  license,  can  be  construed  as  a  ^^description  "  of  the 
species  in  question.  In  most  cases  Wilson  may  have  obtained  the 
names  directly  from  Bartram,  since,  as  is  well-known,  William 
Bartram  was  not  only  the  friend  of  Wilson,  but  his  associate  and 
instructor  in  natural  history ;  and  it  is  hardly  presumable  that 
Wilson  did  not  know,  through  personal  intercourse  with  Bartram, 
the  birds  the  latter  had  named  in  his  Travels.^  Besides  this,  the 
natural  applicability  of  the  names  to  the  species  in  question  may 
have  rendered  the  names  in  a  measure  traditionally  current. 
Other  names  which  have  not  that  happy  suggestiveness,  but 
which  are  in  all  other  respects  wholly  parallel,  figure  promi- 
nently in  the  long  list  of  Bartram's  species  that  Dr.  Coues,  with 
all  his  ability  as  an  ornithological  expert,  has  had  to  give  as 
"  undetermined."  The  specific  name  palustris^  when  applied  to 
a  sparrow  or  a  wren,  may  be  distinctive  when  it  happens  that 
only  one  species  of  the  group  to  which  the  species  belongs  affects 
marshy  situations,  but  as  soon  as  a  second  is  found,  the  name  of 
course  has  then  no  distinctive  value.  Coincidences  of  this  kind 
are  all  that  make  many  of  Bartram^s  names  determinable ;  and 
this  merely  chanced  to  be  so,  happening  otherwise,  however,  in 
numerous  instances,  as  witness  the  in  other  respects  parallel  cases 
of  "  Falco  pullarius^  the  chicken  hawk,"  "  F,  gallinarivs^  the 
hen  hawk,"  "  Fringilla  canahina^  the  hemp  bird,"  "  Calandra 
praten$t9y  the  May  bird,"  etc.  Fourthly,  the  remarks  above 
given  under  "  thirdly  "  are  also  strictly  applicable  to  nearly  all 
of  the  Bartramian  names  newly  set  up  by  Dr.  Coues,  these 
being  determinable  only  by  negative  evidence  and  not  by  any- 
thing inherent  in  Bartram's  work, — simply  through  a  process 
of  exclusion  by  virtue  of  a  full  knowledge  of  the  avi-fauna  of 
the  region  in  question  ;  by  knowing  that  they  cannot  well  refer 
to  anything  else.  For  nearly  or  quite  half  a  century  after  Bar- 
tram wrote,  such  a  thing  would  have  been  impossible,  simply 
from  lack  of  this  necessary  knowledge  of  the  fauna  of  the  region 
to  which  Bartram's  work  refers. 

1  In  the  CAM  of  Aodubon,  the  tingle  instance  of  the  ase  of  the  same  name  may  per 
baps  be  properly  regarded  at  a  coincidence. 
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Lists  liko  Bartram's  are  not  of  rare  occnrrenee,  where  the  au- 
thors, not  having  the  means  of  readily  determining  the  species,  or 

^  not  caring  to  take  the  tioubie  to  do  so^  give  the  correct  names 
when  they  happen  to  know  them,  and  prefer  coining  namee  for 
the  others  as  the  easiest  way  out  of  a  difficulty. 

Finally,  let  me  ask  students  of  zoology —  for  the  principle  in- 
volved is  not,  of  course,  Uniited  Uy  ornithology  —  if  searching  for 
old  names,  which,  like  those  of  Bartram's,  c^in  only  be  determined 
by  the  process  of  exclusion,  with  which  to  supplant  long-estab- 
lished ones,  intelligently  proposed  and  backe^l  by  adequate  descrip- 

I  tions,  tends  to  the  best  interest  of  science  ?     If  the  example  Dr. 

i  Couea  is  here  setting  is  to  be  followed,  there  will  be  no  stability 
to  our  nomenclature  for  a  long  time,  but  only,  except  perhaps  to 
,  lew  experts,  the  most  [>erplexing  confusion.     The  advocacy  of 
revolutions  on  the  score  of  justice  is,  it  seems  to  me,  calling 

'  things  by  wrong  names,  robbing,  as  it  does,  intelligent  workers  of 
the  recognition  justly  their  due.  whenever  circumstance  may  favor 
the  deciphering  of  the  hieroglyphics*  of  **arlier  slovenly  or  ignorant 
writersi  of  which  their  own  works  would  never  aJlord  an  interpre- 
tation* Such  researches  may  be  of  interest  from  an  antiquarian 
point  of  view,  but  they  should  end  with  their  legitimate  results, 
and  not  be  pushed  with  a  view  of  overturning  long-eettled  names 
in  zoological  nomenclature.  I  herewith  append  a  list  of  the  Bar- 
tramian names  (given  in  quotation  marks)  which  Dr.  Coues 
wishes  to  see  set  up,  with  the  nomenclature  resulting  from  his 
determinations,  together  with  their  usual  equivalents,  and  with  a 
few  critical  remarks  on  special  pointa. 

1.  **  YxJvrxXR  ATBATOS,  black  vulture  or  carrion  crow "  ^= 
Carthartes  atratus  (Bartr*)*     Elsewhere  well  described. 

2.  '*  Faix^o  gi^ucus,  the  sharp-winged  hawk,  of  a  pile  sky- 
blue  color,  the  tip  of  the  wings  black  ^^^=^Elaniis  glaucuB  (Bartr.) 
Coues=s  E,  leiumrus  iiuct.     Otherwise  further  described. 

3.  *^Falco  BUBCEiUTLirs,  the  sharp-winged  hawk,  of  a  dusky 
blue  color"  ^  Ictinia  ^ultcwrideuit  (Barti%)  Cones  =  /.  Mum- 
fippiensig  auct.     Otherwise  further  described* 

4.  **  CoBvrs  oABKTVOEU8,\the  raven  ''  =  Corvus  eorax^  van 
carnivorus  (Bartr.)  B.  B*  and  R.  Adopted  in  1858  by  Baird, 
but  Bartram's  whole  description  consists  of  the  names  here  given 
Ln  quotation  marks,  with  a  mark  prefixed  denoting  that  it  is  one 
of  the  species  that  **  arrive  in  Pennsylvania  in  the  spring  sea- 
eon,  from  the  Souih,  which,  after  building  nests  and  rearing 
their  young,  return  again  southerly  in  the  autumn.^^     At  page 
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179  Baitram  speaks  of  seeing  ^^tbe  vultures  and  ravens  crouched 
on  the  crooked  limbs  of  the  lofty,  pines,"  etc.,  in  East  Florida. 
Is  Dr.  Coues  willing  to  extend  the  former  range  of  the  raven 
over  Blast  Florida,  and  admit  it  as  a  summer  migrant  from  the 
South  to  Pennsylvania,  accepting  Bartram  as  authority,  and 
amend  his  ornithological  writings  to  correspond?  Consistency 
certainly  calls  for  this  if  we  adopt  Bartram's  name,  and  ^^  con- 
sistency is  a  jewel,"  says  our  author. 

6.  **  CoBVUS  MABITIMUS,  the  great  sea-side  crow  or  rook  "  = 
Corvus  maritimus  Bartr.  =  C  08$ifragu8  Wils.  Based  on  the 
name  and  the  indication  of  its  habitat,  though  ^^  great,"  as  com- 
pared  with  the  others,  is  erroneous.  The  ambiguity  that  over- 
shadows C.  carnivorus  throws  additional  doubt  upon  the  identity 
of  C.  maritimus  with  C.  ossifragus, 

6.  •'  CoRVUS  FBUGIVORUS,  the  common  crow  "  =  C.  frugivo- 
ru$  Bartr.  =<7.  Americanus  Aud.  Based  on  the  name  alone  and 
"  exactly  parallel,"  says  Dr.  Coues,  with  the  case  of  the  raven. 

7.  "CoBVDS  Flobidanus,  pica  glandaria  minor,  the  little  jay 
of  Florida  ^^  =zCganocitta  Floridana  (Bartr.)  Bon.  =  Aphelocoma 
Floridana  (Bartr.)  Cab.  At  page  212  distinguished  from  Cyc^ 
nura  eristata, 

8.  **  Gbacula  pubpubea,  the  lesser  purple  jackdaw,  or  crow 
blackbird  "=  Quiscalus  purpureus  (Bartr.)  Cass.  This  render- 
ing is  evidently  not  tenable,  since  the  Gractda  quiscula  of  Lin- 
naeus (1758),  as  shown  by  his  description  in  the  Systema  Na- 
turas,  refers  to  this  species  and  not  to  Q.  major^  though  possibly 
some  of  the  references  may.  Hence  if  quiscula  is  to  be  used  for 
either  of  the  Quiscali^  it  must  be  used  for  purpureus  and  not  for 
major^  although  Bartram  employed  it  for  Q.  major^  and  on  this 
ground  Dr.  Coues  suggests  its  adoption  for  that  species.^ 

9.  "  Cebthia  bufa,  little  brown  variegated  creeper  "  =:  C. 
familiaris,  var.  rufa  (Bartr.)  Coues,  "with  those  who  separate 
the  bird  from  the  European  "  =  C.  Americana  auct. 

10.  "  Cebthia  pinus,  the  pine  creeper  "  =  JDetidrosca  pinus 
(Bartr.)  Bd.  "  The  name,"  says  Coues,  "  is  universally  attrib- 
uted to  Wilson,  but  we  see  here  its  original  source."    Are  we  quite 

' "  Gracula  quiscula,  the  parple  jackdaw  of  the  sea-coast "  Bartram.  Dr.  Coues 
sajs,  "  The  exprMsion  '  pnrple  jackdaw  of  the  seaKX>ast '  is  perfectly  diagnostic,  the 
species  beinj;  thoroaghlj  maritime  and  always  called  jackdaw  in  the  countries  it 
iobabittf/'  It,  however,  shares  the  name  *'  purple  jackdaw  '*  with  Q,  purpureus,  see 
Catcflliy  and  subsequent  early  writers.  "  To  those  to  whom,"  Dr.  Coues  continues, 
"  Huch  alliteratlTe  names  as  Sialia  sialia,  Cupidonia  cupido,  etc.,  are  unobjectionable, 
I  suggest  the  propriety  of  calling  this  species  QfuscaluM  quiscula." 


1876.] 


B^rtramian  Namei  in  Omiihahgy, 


sure?  Is  it  not  more  likely  to  be  the  Helminthophaga  pinns^ 
which  is  the  *'  pine  creeper  '*  of  Catesby,  and  the  Certhia  pirnts  of 
LinnasuB,  since  Bartram  often  quotes  Catesby,  even  in  his  list, 
and  many  of  his  trinomials  and  English  names  are  the  same  aa 
those  of  Catesby,  and  evidently  adopted  from  Catesby, 

11*  *'  LtJCAR  LiviDDS,  apice  nigra,  the  cat  bird  or  chicken 
bird  *'  =  Z/»i^ar  Carolinensi^  (Bartr.)  Coues  ^  Afimwii  (^aroUnen- 
«!>  auct.  Dr.  Cones,  presuming  "  apice  nigra  **  was  intended  to 
rcAd  '*  vertice  nigra/*  which  of  course  is  probable,  adopts  the  name 
Lucar^  though  '^  probably  meaningless"  and  looking  ''like  a  mis- 
print,*' for  the  generic  name  of  the  cat  bird,  iis  being  coequal  with 
Felivox  of  Bonaparte  and  Galeoseoptu  of  Cabanis,  and  as  equiva- 
lent to  Mitnui  in  case  the  cat  bird  and  mocking  birds  are  to  be 
placed  in  the  same  genus* 

12.  **  Meleagris  AMERlCAKrs,  the  wild  turkey  "=:  ilf^/ea- 
gris  gallopavo^  var.  Americana  (Bartr.)  Coues.  As  it  is  fully  de» 
scribed  at  pages  14  and  83,  and  binomially  named  on  page  88 
aa  Melenqris  occidentalift,  this,  if  either  of  Bartram's  names  is 
to  be  adoped,  is  the  one  wliich,  aecording  to  the  rule  of  prwritif^ 
must  be  adopted,  M.  oeddt^ntalia  having  tlie  precedence  of 
over  two  hundred  pages  in  Bartram's  work.  Hence  we  have 
Meleagri$  gallopavo  van  accident ali$  (Bartr.)  !  The  name  om- 
dentalh  was  evidently  given  in  allusion  to  its  being  an  inhabitant 
of  the  western  world,  as  he  compares  it  with  the  Mdeagri»  (^Nu^ 
mida  meleagrU)  of  Africa. 

13.  "  Cabditelus  PTNtJS,  the  lesser  goldfinch"  =  Ohrysomitris 
pintia  (Bartr.)  Bon.  First  descrilied  by  Wilson  under  the 
same  specific  name,  which  name,  tis  Dr.  Coues  observes,  has  been 
usually  attributed  to  the  latter  author.  Bartram's  right  to  pri- 
ority rests  solely  on  the  Latin  and  English  names  above  given, 
wliich  may  bo  premtmed  to  apply  to  Ckri/samitrig  pinu^  auct. 

14.  **  Passer  domestic  os,  the  little  house  sparrow  or  chip- 
ping inrd^^  ^  Sffizella  domestica  (Banr.)  Coues  ^  Spizella  moei- 
alis  auct.  This  is  another  of  the  lucky  cases  where  the  name 
alone  seems  to  detennine  the  species  with  probable  certainty. 

15.  **  Passer  paldstris,  the  reed  sparrow  ''  =  MdoapUa  pa- 
ImtrU  (Bartr.)  Bd.  First  described  by  Wilson  under  the  same 
specific  name,  to  whom  the  name  has  heretofore  been  attributed, 
but  is  now  transfeiTed  by  Dr.  Coues  to  Bartrani,  because  he  pre- 
sumably used  the  name  for  a  swamp  sparrow,  and  because  we 
chance  to  have  but  one  I 

16.  **  Passer  agukstis,  the  little  field  sparrow ''  =^  SpizeUa 


m  OmUhohgy.  [Jaouary, 

^Bkct.^  Cvmm=i  S.  pumUa  auct.     First  described  by 


.  laaahat  Gke  spmfie  Hune  pusiUa^  unless  it  be  Gmelin's  JMih- 
T  ■Tii^iiBiimBM,  aft  Miwmt  hare  sappoeed  possible.  Several  of  our 
i^McswR  vmU  b«cser  bear  the  epithet  ^^  little  field  sparrow  "  than 
"Amz  m^  ix  "^^^—p^^.  P^oeceUt  gramineua  and  CotumiculuB 
ji— II  tail,  mmd.  mho  PmteremluM  uivanfui,  unless  the  latter  should 
W  <£cataiM«i  too  noctfaetn  for  the  asterisk  in  Bartram's  list. 
pmnll*^  thoa^  now  known  as  ^^  field  sparrow,*'  is  only 

ia  fieUt  boidered  with  thickets  or  partly  overgrown  with 


IT.  -'MoTACiULA  DOICESTICA  (refftUus  rufu%)^  the  house 
=  Tr^ygi^yie^  damutica  (Bartr.)  Coues  =  T.  a^'dan 
wmct.  Wiihoat  the  English  name  ^^  house  wren/'  *^  Motacilla 
dimkittiem  **  would  be  wholly  undeterminable. 

IS*  -  Motacilla  palustbis  (reg.  minor)  the  marsh  wren  '* 
=  Cuteikonu  paltutris  (Bartr.)  Bd.  First  described  as  palfis- 
tri9  by  Wilson,  to  whom,  as  Dr.  Coues  says,  this  Bartramian  name 
has  usually  been  attributed ;  but  why  is  not  Bartram's  palu8tri» 
as  likely  to  be  CiMtathorus  iteUaris  as  anything  else  ? 

19.  -  A&DEA  MU6ITANS,  the  marsh  bittern,  or  Indian  hen  " 
=  Bat^urus  mugitans  (Bartr.)  Coues  =  Botaurus  lentigino8ti8 
auct.  Can  the  above  names  be  allowed  as  a  basis  for  priority, 
**  the  marsh  bittern  "  being  the  only  really  descriptive  part  ? 

20.  '*  Tantalus  pictus  (Ephouskyka  Indian),  the  crying 
bird,  beautifully  speckled  "  =  Aramtis  pictus  (Bartr.)  Coues  = 
A.  giganteus  auct.     Elsewhere  fully  described. 

21.  "  Colymbus  Floeidanus,  the  great  black  cormorant  of 
Florida,  having  a  red  beak"=  Oracidus  Floridanus  (Bartr,). 
First  described  by  Audubon  under  the  same  specific  name,  proba- 
bly merely  by  a  coincidence.  The  "  red  beak "  Dr.  Coues  ex- 
plains as  a  lapse  of  memory  for  "  red  gular  pouch  and  lores." 

From  the  foregoing  it  will  be  seen  how  very  slight  are  the 
claims  Bartram's  names  have  to  priority  over  those  in  current 
use.  Of  the  twenty-one  given  above,  Nos.  1,  2,  3,  7,  11  (the 
generic  name  only),  12  (occidentaliB^  not  Americana)^  and  20,  — 
six  or  seven  in  all,  —  are  the  only  ones  that,  in  justice  to  all 
parties,  can  rightfully  stand.  One  (No.  10)  ha&  been  shown  to 
be  almost  unquestionably  Linnasan,  not  Bartramian. 

In  conclusion,  I  would  suggest  to  the  author  of  the  article  under 
review,  who  seems  so  zealous  in  the  vindication  of  a  truly  saga- 
cious naturalist,  the  propriety 'of  also  claiming  for  him  priority  in 
the  disoorery  of  the  geographical  law  of  variation  in  size  in  North 
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American  mammals,  — a  law  it  took  naturalists  fifty  yeiirs  longer 
to  develop  and  formulate,  — since  Bmirram  rejj^atedly  alludes  to 
the  8mall(*r  size  of  animaU  of  the  same  Bpeoiea  in  Georgia  and 
Florida  than  in  Pennsylvania,  especially  the  wolvfs,  deer,  foxea, 
*^and  other  animals/'  At  page  216  of  his  Travels^  for  lUBtanc^, 
after  referring  to  the  small  size  of  the  horses  of  Florida,  he  says, 
**  It  is  a  matter  of  conjecture  and  inquiry,  whether  or  not  the  dif- 
ferent soil  and  situation  of  the  country  may  have  contributed  in 
some  raejisure  in  forming  and  establishing  the  difference  in  size 
and  other  qualities  betwixt  them.  I  have  observed  the  horses 
and  other  aiinials  in  the  high  hiUy  country  of  Carolina,  Georgia, 
Virginia,  and  lUl  along  our  shores,  are  much  larger  and  stranger 
than  those  bred  in  the  flat  country  next  the  sea-coast ;  a  buck- 
skin of  the  Upper  Creeks  and  Cherokees  will  weigh  twice  as 
heavy  as  those  of  the  Siminoles  or  Lower  Creeks,  and  tlioso  bred 
in  the  low  flat  country  of  Carolina.** 
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^HE  first  session  of  this,  the  last  to  be  established  of  the  sev- 
^    end  schools  for  summer  teaching  whicli  have  been  originated  by 
the  officers  of  Harvard  University,  held  its  first  session  at  Cum- 
iberiand  Gap,  K  '         ■  the  piist  summer.     The  design 

was  to  give  pra^  rictiou  in  geology  to  teacljers  and 

others  of  some  training  in  science  and  general  culture,  who  might 
desire  to  acquii>?  the  methods  of  such  work.  The  Governor  of 
Kentucky  having  given  an  ijivitation  to  the  President  of  Harvard 
College  to  place  the  school  in  Kentucky,  and  having  olTered  the 
I  ISoSperation  of  the  Kentucky  Geological  Sui*vey,  the  school  was 
[  establiahed  at  Cumberland  Gap,  within  the  State  of  Kentucky  but 
Bear  to  the  state  lines  of  Tennessee  and  Virginia.  Though  re- 
mote from  the  routes  of  travel,  this  point  offered  peculiar  advan- 
tages for  the  study  of  stratigraphic,  topogntphical,  and  dynamic 
geology.  The  structure  of  the  Appalachian  mountain  system  is 
exceedingly  well  shown  at  this  point ;  the  section  extends  from 
the  lower  Potsdam  sandstone  to  the  middle  coal  measures,  giving 
about  twelve  thousand  feet  of  beds  within  forty  miles  of  distance ; 
a  wonderful  system  of  faults  of  different  ages  bring  these  beds  to 
view  at  many  diflVrent  pointe  and  enable  the  atudent  to  observe 
them  under  varied  conditions;  a  short  distance  away,  within  plain 
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M-  :iitf  ^c^mc  Uimkm  e&ain,  where  are  found  the  highest 
a  'MMttni  >krrth  Anienca.  The  rocks  are  generally  rich 
m  Y.«Muiiv  .tin  :9«cduQ^  tsikin^  it  altogether,  giving  a  peculiarly  good 
LLutsMnttiuu  it  :ji%i  life  tif  the  American  palaeozoic  rocks«  The 
-^t^uactivuttiirrjui^  jnd  Upper  Cambrian  limestones  being  very 
"■iwTTts>  idinvi  A  r«fimrkabie  series  of  caverns,  some  of  great  ex- 
tern uni  :xRyiv  uniitntling  ul  human  remains. 

DttfePiCtt  A  ietttsoa  ot  gceat  and  unprecedented  rain-fall,  nearly 
:faEu:ty   uciie»  in  vmi^  zuoachsv  there  was  no  serious  illness  in  the 

3fiHCCDL-cuQs^  went  puc  on  the  number  of  students,  more  applica- 
3uiiii^  .Ukvimc  J»!en  rejected  than  accepted.  The  class  in  attend- 
3unit}er*ni  ^urrr-ijiie  persons,  more  than  half  of  whom  were 

cu«ns  rtn^TigvHi  ia  ^'iecee-instruction  in  various  academies,  nor- 
icaueift  lad  N>jileti?»  in  different  parts  of  the  country.  ' 

Fie  n2ScrTx».*t:iAja  cx>asisted  oi  lectures  and  practical  work  in  the 
jeiiL  :ae  acTsu-  xxapTing  by  far  the  larger  part  of  the  time.  The 
?jttciiiii  :t  -v>:ck  wui»  aboat  as  follows:  at  six  A.  M.  a  lecture  and 
^tttsimaBUQ.  .-n  die  L^c  field  work  ;  another  lecture  in  the  evening, 
i?nx«nlly  :a  s^^me  zcol^ogical  subject.  The  daylight  was  used  in 
:n»utH^:di:  3»?ar  vraatp*  e:ccepc  by  those  who  were  out  on  larger  ex- 
^xurRl!l&f :  rin:  or  three  ol  the  excursions,  each  occupying  from 
swv  X'  f:4iriayT5w  vece  made  each  week;  parties  of  from  four  to 
iwern**  widi  cae  oc  more  instmctoi^  made  a  foot  journey  together 
a«er  a  jevt^^n  oc  the  neighboring  field.  Each  party  had  a  wagon 
er  pack  i2aie«  aecocding  to  the  country,  and  an  outfit  of  provis- 
iett»  ;uisd  camp  vtemsils  f<H'  rough  camping.  On  its  return  the 
pirrr  waj  ejqpected  to  report  the  results  of  its  work  at  one  of  the 
e^efltin^  nteetings.  Most  of  the  students  made  great  progress  in 
die  fieId-work«  some  of  them  being  brought  to  the  point  of  making 
extended  joameys^  from  which  they  would  bring  back  well- 
di|p»ted  reportSs  without  the  guidance  of  an  instructor. 

The  following  gentlemen  were  engaged  in  the  administration 
and  instruction  of  the  school :  Mr.  N.  S.  Shaler,  Professor  of  Pa- 
beontok^'  of  Harvard  University,  and  Director  of  the  Kentucky 
lveok>gi<^l  Surrey ;  Mr.  Walter  Faxon,  Instructor  in  Zoology  of 
Harratd  University ;  Messrs.  Lucian  Carr,  A.  R.  Crandall,  F.  N. 
Moore«  W.  B.  Page,  C.  J.  Norwood,  John  H.  Talbutt,  and  John 
R*  Pn»ctiHr,  Assistants  in  the  Kentucky  Geological  Survey.  Pro- 
fessors Saflford  and  Kerr,  State  Greologists  of  North  Carolina  and 
Tennessee  respectively,  assisted  in  the  instruction  either  in  the 
camp  or  in  the  field.     Professor  Jordan,  of  Northwestern  Univer- 
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I  aity,  lodiunupulb,  Indiana,  gave  some  instruction  in  iohtliyology. 

I  Kear  the  close  of  the  wurk,  in  the  latter  part  of  August,  several 
particsg  were  organized  to  afford  Uie  students  the  opportunity  of 
making  extruded  journeya  in  the  direction  of  their  homes.     One 

for  these  parties  made  a  journey  of  two  weeka  and  anotiier  of  four 

I  weeks  through  the  wountaiua  of  eastern  Kentucky  and  Virginia. 

f  Professor  Kerr  accompanied  a  party  through  a  part  of  the  mount- 

lains  of  North  Carolina* 

The  instruction  of  the  camp  began  July  Ist  and  closed  August 

tSOUi.     It  is  proposed  to  hold  the  next  session  of  the  school  at  or 

inear  the  same  pointy  iu,1876*     The  number  of  students  ad  mi  t- 

I  ted  will  probably  be  increased  to  fifty,  and  the  other  conditions 
will  remain  the  stime«     The  eminent  success  of  the  experiment 

^was  in  the  main  due  to  the  coopemtion  of  the  Kentucky  Geoiog- 
jcal  Survey,     Tbia  survey  furnished  six  skilled  pei-aous,  who  had 

'J|KIi  trained  in  the  study  of  the  r*:)ck3  of  the  St^te,  to  the  list  of 
fefllchers*  It  is  satisfactory  to  note  that  this  assistance  was  given 
without  any  detriment  to  the  researches  of  the  survey,  it  being 
found  that  the  students  were  a  help  rather  than  a  hindrance  to 
the  work  of  the  assisUmts. 

It  should  be  noted  that  the  class  was  limited  to  persons  who 
were  gnuluates,  or  who  were  actually  engaged  in  teaching  or  in 
fitting  themselves  for  the  work  of  professional  geologists. 


ANCIENT    RUINS   IN  SOUTHWESTERN   COLORADO. 

Tl/fR.  W*  H.  JACKSON,  the  photographer  to  Professor  Hay- 
^^  den's  United  States  Geological  Survey  of  the  Territories, 
describes  and  figures  in  the  Bulletin  (second  series,  No.  1)  of  the 
survey  certain  ancient  ruins  of  Indian  structures  discovered  in 
the  valleys  and  gorgets  of  the  extreme  southern  corner  of  Colorado 
Territory, 

One  of  the  most  perfect  houses  seen  w*as  discovered  in  the 
crevices  of  the  cinrarpment  of  the  Mancos  Carton,  eight  hundred 
feet  vertically  above  the  stream  at  its  bottom.  This  house  (Plate 
IIL,  Fig.  12;  this  and  plates  I.  and  II.  were  kindly  loaned  by 
Professor  Hay  den)  is  two  storied,  and  remarkable,  not  only  on 
account  of  its  elevated  and  almost  inaccessible  position,  but  from 
the  pains  with  which  it  wjis  built,  the  walls  having  been  con- 
structed of  carefully  dressed  stone,  plastered  within  and  painted 
in  two  colors. 
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•'  The  kause  itsolf,  perched  up  in  its  little  crevieo  like  a  swal- 
low's neat,  consisted  of  tv^^o  atoriea,  with  a  tottil  height  of  about 
twelve  feet»  leaving  a  space  of  two  or  three  feut  between  the  top 
of  the  walls  and  the  overhanging  rock.  We  could  not  determine 
satisfactorily  whether  any  other  roof  bad  ever  existed  or  whether 
the  walls  ran  up  higher  and  joinetl  the  rm^k,  but  we  incline  to 
the  first  supposition.  The  ground  plan  showed  a  front  room 
about  six:  by  nine  feet  in  dimensions,  and  back  of  it  two  smaller 
ones,  the  fiu:**  of  the  rock  forming  their  back  walls.  These  were 
eaeh  about  five  by  seven  feet  square.  The  left  hand  of  the  two 
btick  rooms  projected  beyond  the  front  room  in  an  L.  The  cedar 
beams,  which  bad  divided  the  house  into  two  floors,  were  gone, 
with  the  exception  of  a  few  splintered  pieces  and  emlB  remaining 
in  the  walL  just  enough  to  show  what  they  were  made  of.  We 
had  some  Httlo  doabt  as  Ut  whether  tli«  bai:3k  rooms  were  divided 
in  the  same  way,  nothing  remaining  to  prove  the  fact  excepting 
holes  in  the  walls,  at  the  same  height  as  the  beams  in  the  other 
portion.  In  the  lower  front  room  were  two  apertures,  one  serv- 
ing as  a  door  and  opening  out  upon  the  csplamule,  about  twenty 
by  thirty  inches  in  size,  the  lower  sill  twenty-four  inches  from 
the  floor,  and  the  other  a  small  outlook,  about  twelve  inches 
square,  up  near  the  ceiling,  and  looking  over  the  whole  caflon 
beneath.  In  the  upper  story,  a  window  corresponded  in  size, 
shape,  and  position  to  the  larger  utie  below,  both  commanding 
an  extended  view  down  the  cai5on»  The  upper  lintel  of  this 
window  was  of  small,  straight  sticks  of  cedar,  of  about  the  size  of 
one's  finger,  laid  close  together,  the  small  stones  of  the  masonry 
resting  upon  them.  Directly  opposite  this  window  was  a  similar 
one,  as  shown  in  the  figure,  but  opening  into  a  large  reservoir,  or 
cistern,  the  upper  walls  of  which  came  nearly  to  the  top  of  the 
window.  It  was  semicircular,  inclosing  the  angle  formed  by  the 
wall  i^inst  the  rock,  with  an  approximate  capacity  of  about  two 
and  a  half  hogsheads.  From  the  window  and  extending  down 
to  the  bottom  of  the  reservoir  was  a  series  uf  cedar  pegs,  alwut  a 
foot  apart,  enabling  the  occupants  to  cjisily  reach  the  bottom. 

"  The  entire  construction  irf  this  little  human  eyrie  displaye<l 
wonderful  perseverance,  ingenuity,  and  some  taste.  Perpendic- 
ulai's  were  well  regsirdetl,  and  the  angles  carefully  squared.  The 
stones  of  the  oul^er  rooms  or  front  were  all  squared  and  smoothly 
faced,  but  were  not  laid  in  regular  courses,  as  they  are  not  uni- 
form in  size,  ranging  from  fifteen  inches  in  length  and  eight  in 
thickness  down  to  very  small  ones.     About  the  comers  and  the 
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windows,  considt^riLble  care  and  judgment  %vere  evident  ui  the 
overliippiiig  of  the  joiiit^^  so  tluvt  all  wna  held  lirmly  togetlier. 
Thfl  only  sign  of  weiikiicss  w;is  in  the  balgiug  outward  of  the 
front  walL  produced  by  the  giving  way  or  removal  of  tho  floor 
beams.  The  back  portions  were  bnilt  of  rough  stoue,  firmly 
cemented  togetlier.  The  moitar  was  compact  and  hard,  of  a 
grayish- white,  resembling  lime  mort^ir,  but  oracking  all  over,  like 
s<nne  of  tlie  adobe  mortars.  All  the  interstices  between  the 
Urger  stones  were  carefully  chtnke<l  in  witli  small  chips  uf  the 
same  material.  Tlu^  partitions  were  of  the  same  charH(*ter  as  the 
smooth  wall  outside,  both  presenting  somewhat  the  appearance 
of  having  been  nibbed  down  smooth  after  they  were  laid.  The 
apertures  from  one  room  to  another  were  small,  corresponding 
in  size  and  position  to  those  outside.  Most  peculiar,  however, 
wjis  the  dressing  of  the  walls  of  the  upper  and  lower  front  rooms. 
Both  were  plastered  with  a  thin  layer  of  some  firm  cement,  of 
about  an  eighth  of  an  inch  in  tinckness,  and  colored  a  deep 
maroon-red,  with  a  dingy  white  band  eight  inches  in  bivadtli 
running  around  the  floor,  sides,  and  ceiling.  In  some  places  it 
had  peeled  away,  exposing  a  smoothly  dressed  surface  of  rock, 
Ko  signs  of  ornament-ation,  other  than  the  band  alluded  to,  were 
visible.'' 

Of  some  of  the  other  ruins  observed  in  this  calion  and  photo- 
gni plied,  Fig.  1  represents  the  ground-plan  of  around  tower,  con- 
siytiug  of  two  circular  walls,  with  the  int-ervening  space  divided 
into  separate  apartments.  A  tower  somewhat  larger  than  nsual, 
adjoining  a  rectangular  structure,  is  represented  by  Figs,  2  and 
3.  The  tower  was  twelve  feet  in  diameter,  and  at  the  present 
time  about  twenty  in  height^  the  wall  being  some  sixteen  inches 
in  thickness.  Fig.  4  represents  a  portion  of  a  doorway  and  one 
corner  of  a  carefully  built  house,  while  Fig.  5  depicts  a  clilT-huuse, 
one  hundred  feet  above  the  level  of  the  bottom  of  the  canon,  Fig, 
6  being  a  copy  of  stome  insci'iptiona  upon  the  walls  of  the  carlon 
near  by.  AnotlierclitT  house,  eight  hundred  feet  above  the  cafion, 
is  represented  by  Fig.  7,  while  Fig.  8  indicates  the  tenacity  of  the 
rermmt,  the  isolated  portion  still  remaining  firmly  attached  to  its 
friundation.  A  general  view  of  the  CiiHon  of  the  Rio  Mancos  near 
its  outlet  from  the  Mesa  Verde  is  given  at  Fig,  13.  The  t-able* 
lands  upon  either  hand  vary  from  five  hundred  to  one  thousand 
feet  in  height,  and  it  is  in  the  darkly  shadud  lines  in  the  upper 
half  of  the  high  bluff  on  the  right  that  the  little  houses  are  foundi 
as  shown  in  Figs.  5,  7,  and  12. 
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Paasing  into  Utah,  Mr,  Jaekson  came  upon  the  rains  of  an 
Indian  village  (Fig,  14)  situated  in  the  bluffs  of  the  valley  of 
the  Hovenweep,  of  which  Fig,  11,  Plato  II,,  i«  a  ground  plan; 
the  area  extended  a  hundred  yards. 

In  the  valley  of  the  McEliiio,  Utah,  was  found  a  square  tower 
(Fig.  9)  on  the  summit  of  an  elevated  rock.  Fig,  10  represents 
an  isolated  rock  in  the  same  valley^  covered  with  ruined  houses 
and  walls.  A  Moquis  tradition  states,  according  to  Mr.  Ernest 
IngersoU,  who  accompanied  Mr.  Jackson's  party,  that  at  this 
spot,  in  ages  past^  their  ancestors  made  their  last  stand  against 
the  northern  tribes  before  retreating  to  their  present  villages. 

Over  New  Mexico  and  Arizona  are  scattered  similar  ruins 
which  have  been  described  since  the  sixteenth  centtiry*  when 
Vaca  saw  them  oc^cupied.  The  present  Moquis  Indians  inhabit 
such  structures,  and  it  seems  probable  that  their  ancestors,  an 
agricultural  people,  were  driven  up  the  canons  by  the  incursions 
of  hostile  tinbes  from  the  north. 


RECENT  LITEKATURE, 

Sachs's  Text-Book  of  BoxANr.*  —  The  present  translation  is  based 
on  the  Uiird  edition  of  Sacbs^e  Lehrbucht  a  work  whieli  \u\ti  been  vx- 
traordinairily  successful  in  Germany,  a  fourth  e^iitlon  having  made  its  ap* 
pear&iiee  during  the  progress  of  the  English  trant^lation.  It  has  also 
been  translated  into  French  by  Van  Tiegliem.  The  dilBcuU  task  of  ren- 
dering technical  German  words  and  phrases  Into  clear  and  forcible  En- 
glish has  been  very  well  performed  by  the  translators,  and  it  seems  to  us 
that  they  have  shown  good  taste  in  making  but  few  annotations,  and 
those  explanatory  rather  than  controversial.  The  text  and  illustrations 
are  excellent,  quite  as  good  as  those  of  the  German  edition,  which  is  cer- 
tainly saying  a  great  deal. 

The  mert^  fact  ihut  the  present  translation  has  already  been  favorably 
received  in  EngUnd  and  this  country  shows  that  it  supplies  a  want  which 
the  ordinary  English  text-books,  excellent  as  they  are  in  some  respects, 
do  not  satisfy.  Thia  want  is  a  book  which  shall  give  something  more 
than  a  description  of  the  organs  of  flowering  plants,  and  a  detailed  ac- 
count of  the  oniers  into  which  they  are  divided.  It  cannot  be  denied  that 
in  this  country  the  tendency  has  been  to  consider  the  chief,  if  not  the 
only  aim  of  botany  to  be  the  classification  of  phanerogams  and  the  de- 
scriptiou  of  new  species.     The  excellent  translation  of  Sachs  will,  it  Is  to 

1  TtJtl'Book  of  Botany,  Morpholagical  and  PhpidogkaL  By  Julius  Sacua. 
Tranilfltod  and  unnotAtod  by  Af.raBZi  W-  Bexnbtt  and  W.  T.  TmsetTox  Dybb. 
Oxford:  At  the  Clarcndoo  Press.     Londoo  :  MacmiUmj  k  Co.     1873,    $12,50. 


**  Recent  Literature.  [January, 

M  hiKMiLdo  moch  towards  correcting  ibis  misconception  of  the  true  spirit 
nf  Smcuij.  In  the  text-hook  before  us  on]j  IGO  pages  are  devoted  to 
piiaaer>gaaii».  while  the  part  relating  to  cryptogams  fills  213  pages,  and 
ciiac  'Ji  phjMoIogT  a  still  greater  number  of  pages ;  so  that  the  reader 
cannoc  ttH  to  draw  the  conclusion  that  what  many  botanical  students  in 
thia  country  have  been  in  the  habit  of  regarding  as  the  most  important 
dune*  Ia  only  one  branch  of  the  science,  and  by  no  means  more  impor- 
GBxc  dian  others.  Even  in  that  part  of  the  text-book  relating  to  phane- 
rosuu  there  are  many  ways  of  looking  at  familiar  subjects  which  will  be 
oew  to  American  botanists,  as,  for  example,  the  theory  of  the  carpel,  and 
w-»  cannoc  fiul  to  see  that,  after  all,  some  things  which  we  have  come  to 
r>»g!ar*i  u  taci»  are  nothing  but  plausible  theories,  and  that  other  people 
■ay  haTe  «iiffereiit  but  equally  good  theories. 

la  zhe  &:arth  Virion  of  the  Lehrbuch  is  a  classification  of  Thallophy tes 
whirJi  I*  zi^en  as  an  appendix  to  the  translation.  Sachs  rejects  the  old 
diviftif  jQ  iz^Vj  algar.  fungi,  and  lichens,  and,  instead,  gives  a  series  of  paral- 
lel sro'ip^.  ihoiKj  on  one  hand,  containing  chlorophyll  and  those,  on  the 
4di9»f.  fr»rtT  from  chlorophyll.  The  existence  of  parallel  groups  in  algae 
aa*i  rizzi  u^  ion^  been  known,  but  we  believe  this  is  the  first  general 
b^xi-book  in  which  the  division  into  algae  and  fungi  has  been  abandoned. 
Alihoo^h  in  a  general  way  correct,  the  details  of  Sachs's  classification 
«a::.n»-/C  b-&  uxepted.  Although  Sachs  is  preeminently  a  physiolo^st,  it 
itfiXLA  lo  OS  that  he  has  been  quite  as  successful  in  his  presentation  of  the 
ns^fskrrhiA  of  others  in  anatomy  and  cryptogamy,  as  of  his  own  researches 
in  pcj4:oIogT.  We  are  not  made  very  much  wiser  by  being  told  that 
Kaa;  motion 9  arise  from  the  tension  of  tissues,  and  it  seems  as  though  the 
term  niz.  which  may  mean  either  irritation  or  some  inherent  attractive 
fcree.  were  only  a  learned  way  of  concealing  ignorance.  Throughout  the 
hrjok  we  are  impressed  with  the  fact  that  advance  in  botany  during  later 
ux^A  ha«  been  dependent  on  the  use  of  the  compound  microscope.  Here- 
after it  will  be  as  impossible  for  a  botanist  to  keep  up  with  the  times 
without  doing  microscopic  work  as  for  an  astronomer  to  succeed  without 
a  Urleicope. 

It  is  to  be  regretted  that  the  price  of  the  translation  is  so  high,  but  the 
nomber  and  quality  of  the  illustrations  probably  render  it  necessary. 
It  would  be  at  least  a  consolation  to  American  purchasers  to  know  ex- 
actly what  the  price  is,  or  ought  to  be,  in  Uiis  country.  We  imported  the 
book  directly  by  mail  and  were  obliged  to  pay  $8.60 ;  others  have  been 
charged  as  high  as  $12.  and  one,  more  fortunate,  procured  a  copy  at  a 
book  store  for  $8.  It  has  been  suggested  that  the  work  be  divided 
into  parts  to  be  sold  separately,  and,  although  students  should  not 
read  one  part  to  the  exclusion  of  others,  many  would  be  able  to  purchase 
the  separate  parts  at  different  times  who  could  not  afford  to  buy  the 
whole  at  once.  An  abstract  of  the  translation  corresponding  to  Prantl's 
abridgment  of  the  German  would  hardly  be  advisable,  but  a  translation 
of  Thome's  Lehrbuch  der  Botanlk,  would  \>^  ^tq^^t^X^. 


1876.] 


Reotnt  Literatur* 


89 


Caton*s  SuMStKE  IN  NottWAY.' — ^  Froiu  a  careful   reading  of  tWs 

attructivo  and  iinj»reteTuluig  book,  and  from  simihir  experiences  in  the 
gouthern  and  middle  portions  of  Norway,  we  feel  enlitltid  to  say  that 
Judge  Catoo  has  given  American  readers  a  thoroughly  reliable  account 
of  Norway,  particularly  the  extreme  north.  English  books  afjout  Nor- 
way are  not  so  ficarce  as  the  author  states,  but  the  present  volume  gives 
the  most  complete  and  acce-ssible  general  account  uf  this  interesting 
country  we  have  »eeu.  The  author  lays  no  claim  to  a  knowledge  of 
geology ;  tho  raiMHl  beaches  and  glaciers^  on  whieti  he  does  not  dwell, 


^ 
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ha¥6   been  fully  described   by  Forbes  in    his  elaborate  work,  Norway 
and   its   Gladers,  and  by  ChamherB,  while   the   wonderful  valleys  of 

1  A  Summer  in  ^^fjrway.  With  Notci  on  the  Industries,  I  In  bits.  Customs,  and 
FecaHiLriueA  of  the  Feufile,  the  Hi«[orj<  and  Ini^tinuions  of  the  Country,  its  Cbmatpp 
Topogmpbv,  und  Productions.  Also  mn  Aci^ount  of  the  Hcd  Deer,  Ucindccr»  nnd 
Elk.  With  Portmit  and  Wood-CuU,  By  John  Dkam  Catqh,  LL.  IX  Chicago : 
Jansen,  McClurg,  &  Co.     1875.    8vu»  pp.  40\,    Vi'^tO. 
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Norway,  more  like  the  cafions  of  the  West  than  any  mountain  gorges 
we  have  seen  elsewhere,  are  not  mentioned* 

But  of  Uie  reiiuleer  aod  Scandinaviarj  rlk  onr  author  speaks  with  the 
interest  and  deci§ion  of  an  expert,  and  his  opinion  on  the  epecitic  rela- 
tions of  tliese  animals  with  our  caribou  and  raoose  diould  receive  due 
consideration. 


(kM.  4.^     SU3ANDINAV1AN   ELK. 

The  red  deer  (Fig.  1),  now  confined  in  Norway  to  the  two  islands  of 
Hatterroeu  and  Smben,  and  which  in  Bohemia  has  successfully  interbred 
witli  the  American  Wapati  deer,  the  author  suggests  ts  conspecittc  with  the 
Wapati  or  American  elk  (  Cervug  Oanadeimi)^  So  also  the  reindeer  (Fig. 
2,  male,  Fig.  3,  female)  h^  wo  believe,  oorrecMy  regarde<l  as  the  same  species 
la  our  caril>ou.  kludge  Caton,  in  his  visit  to  the  Lapp*,  went  among  a  herd 
of  the*ie  timid  animals,  and  ha*!  a  goo<i  opjxui unity  of  studying  them*  He 
i*emarks  tliat  in  sisie  **  this  deer  is  less  th.vn  our  woodland  caribou,  with 
which  it  is  i^lentical  in  8|»ecii\s,  hut  in  Eiisiern  A^Ia  the  domes licattnl  rein- 
deer is  a  much  larger  and  tiuer  aiiim;il  than  in  Lapland,  and  closeiy  re- 
sembles in  form  and  development  bur  woodland  caribou.  There  they  are 
used  for  the  saddle  by  tbe  Tunguses,  and  highly  prized  for  that  purposCt 
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as  we  are  informed  bj  ErmaD."  Again,  on  page  238,  he  says, ''  During 
that  examination,  wiHi  the  animal  so  close  before  ine,  and  made  still  more 
critical  by  handling  it,  I  became  entirely  convinced  of  the  specific  iden- 
tity of  the  reindeer  of  Lapland  and  the  woodland  caribou  of  America, 
and  in  this  opinion  I  was  on]y  confirmed  by  a  subsequent  examination  of 
the  wild  reindeer  of  Norway." 

The  Scandinavian  elk  was  also  at  one  time  domesticated,  and  success- 
fully broken  to  draw  loads,  but  the  experiment  was  abandoned,  while 
trials  made  in  America,  our  author  tells  us,  proved  that  it  can  be  do- 
mesticated. 

On  the  southern  edge  of  the  Dovre  Fjeld  he  passed  by  the  present 
habitat  in  Norway  of  the  elk  (Fig.  4),  *'  which  is  specifically  identical  with 
the  American  moose,  though  it  is  a  little  less  in  size  and  not  quite  so 
dark  in  color,  but  in  all  essential  particulars  they  are  precisely  alike,  and 
if  one  from  either  side  of  the  Atlantic  were  transferred  to  the  other,  no 
one  would  suspect  that  he  was  an  emigrant." 

Of  the  qu5ility  of  the  illustrations,  our  readers,  through  the  liberality 
of  the  author  and  his  publishers,  have  an  opportunity  to  judge.  They 
wei^  drawn  by  an  excellent  German  artist,  from  animals  preserved  in 
captivity,  and  while  standing  quietly.  In  the  case  of  the  elk,  however 
we  doubt  whether  the  engraver  has  done  justice  to  the  drawing  of  the 
artist. 

Some  unfortunate  typographical  errors  occur,  as  "  Dover-fjeld "  for 
Dovre-Qeld,  "  Felle  Fjeld  "  for  Fille  Fjeld,  "  Romsdel  Fjord  "  for  Roms- 
dal  Fjord,  while  in  most,  if  not  every  case,  Christiania  is  spelled  "  Chris- 
tiana." 

Dichogamy  ly  Plavts.^  —  Our  readers  will  recall  with  pleasure  a 
translation  of  some  of  Professor  Delpino*s  notes  on  this  subject  printed 
in  this  journal,  July,  1871. 

The  present  work  is  far  more  comprehensive  than  its  modest  title  in- 
dicates. It  classifies  the  insect-visited  flowers  upon  a  new  basis,  namely, 
with  regai-d  to  the  attractions  which  they  offer  insects,  and  birds  as  well ; 
it  presents,  however,  an  exhaustive  statement  of  the  peculiarities  of 
structure  which  render  close-fertilization  unlikely.  As  a  mere  hint  of 
the  method,  we  will  allude  to  the  group  of  odoriferous  blossoms.  These 
flowers  are  divided  into  two  classes,  st/mpathtc  and  idiopathic.  The 
former  is  subdivided  into  those  flowers  which  are  (1)  sweet-smelling, 
(2)  aromatic,  (3)  fruity  in  odor,  like  Calycanthus.  The  second  class, 
comprises  (4)  those  with  heavy  odor  (e.  g.,  Papaver),  and  (5)  those  which 
are  nauseous,  as  some  of  the  stapelias.      But  it  must  be  further  stated 

*  Ulteriori  0*8eruazioni  sulla  Dicojamia  nel  Regno  vegetaie,  per  Federico  Delpino  : 
parte  seconda,  paHcicolo  ii.    Milano,  1875. 

Latfr  O'ts^rrationx  and  Cotsiderations  resf)€cling  Dlchojamy  in  the  Vejetahle  King- 
dom.  By  F.  Dklpino.  (Tliia  volume  of  350  pat^cs  is  an  extract  from  the  Proceed- 
ings of  tho  Italian  Society  of  Natural  Sciences  in  Milan,  vols,  xvi.,  xvii.) 
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that  ttieso  Uto  ntinm  mxe  broken  up  again  into  fortj-Bve  smelU,  and 
each  sradl  has  a  name!  The  iiuthor  ha»,  here  and  there,  made  a  little 
yonder  of  an  amusing,  but  not  scrioiui  character*  For  instance,  our  old 
friend  of  the  l>og8,  skunk  cabbage,  tipirea  as  Pathos  fatida^  under  the 
head  odore  alliacto,  and  again  with  the  name  Simphcatjfus  (sic)  fmtidm 
in  the  mono ty pic  class  odort  mefifico  ;  which  is  not  so  bad,  after  alK 
The  volume  is  as  attractive  lo  entomologists  as  to  botiinists  ;  both  will 
find  it  full  of  f»uggestionii  in  re^^nrd  to  exuminjtlinn.s  of  flowers  and  their 
Tiiitanta  ;  both  will  oomplain  that  a  work  bo  full  of  details  should  have 
no  index*  The  table  of  contents  in  analytical  and  full,  but  does  not  re- 
place the  index  which  we  have  the  right  to  expect. 

Hbcc!7t  Booica  atip  PAiir>ii.KTf.  —  Tho  Siriicdiro  and  DevHoftincnt  of  thv  Sting 
and  Ovlpofhor  of  Cermin  llymcnopterx  mii!  the  Green  Grrtwhopp^r,  Bv  Dr,  H. 
Dowitz.     Svo,  pp,  36      (From  Siehotd  and  KoUikcr's  ZvUichrlft,) 

Lbi  of  the  Fbhc*,  Tiiiiica»i«,  PoJ)io«,  CruHtftiTu.  Annii1nt»,  Entozon,  Krhinod«r^ 
roAta,  AiUho7.oA.  Hyilrutott,  «ncl  Sporif^es  known  from  Greenland.  Compiled  for 
the  use  of  the  BHiUh  North4*olar  Ejijicdition,  By  Dr*  Chr.  F,  LlUkcn.  UT5. 
Svo.  pp,  115  to  197.     Loadon. 

Tlio  Vcrt«^hr»r«  oT  the  Crttnrcrtu*  Fantiation*  of  the  W<41,  Bf  E.  D,  Cope, 
Uoitcd  StAt«  Grolocital  Survey  of  the  Territonw.  Wi«hineCoii,  D.  C,  1875  4to, 
pp,  303,  With  57  Uthognphic  pUtcf.  ( For  •ak^bjr  tb«  Katuraii»i*»  Agency,  Snkm, 
Mn&fJ 

Rcelterclies  snr  lei  Phenom^nes  de  la  Dice&tion  ches  let  In»cctes.  By  F.  PbtcAU. 
Bru:itdlcs,     1874.     4to,  pp.  124.  3  plntes. 

Check  Liftt  of  the  Xocmid*e  of  Amencii  Korih  of  Mexicti.  By  A.  It,  Grote.  I. 
Bomltyciw and  Noctm'H»a»,  BmIThIo,  N,  Y.  1875.  8vo,  pp.  2fi»  with  a  plale.  (For 
ttKh  hy  the  Katumlii^t'fi  A{;cm'y,  Siitcm,  Muss,} 

The  American  Joiirnul  of  Miorowopy.  New  York  Industrial  Publjeation  Co. 
Voh  I,  No,  I.  Dtcembcr,  1875,  Svo,  pp.  13.  Fifty  ccnti  a  year,  tingle  number 
six  cents. 

The  Illu'strincd  Annuni  Register  of  RuthI  AlEnr*  for  1876.  Albany,  New  York  : 
Luther  Tock<7r  and  Son.    No,  22.     l2mo,  pp^  1S4, 

Sjnopvis  of  the  Odunatrt  of  America.  By  Dr.  H,  A.  HfliLren.  (From  the  Proceedings 
of  ihc  Bo*ton  Soe.  Nnt.  Hhf.  xviii  ,  1875)    Bo«ton,  1875.    8vo,  pp,  76, 

Butltitin  of  the  United  8tnte«  National  Miueum^  No.  I,  Check  List  of  North 
Americrtn  Batrach^si  nml  Rcptilisi,  By  Edward  D*  Coj>e.  (Depiirtmcnt  of  ibr  Inierior, 
U.  S,  Naiional  Muaetim.)    Wii*hinjfton,  T),  C   1875.   8vo»  pp.  104. 

Die  Ga»trula  iind  die  Kifurchnn^  der  Thiere.  By  Erni>t  Haeckcl.  (From  the 
.Jenaiiehe  Zeitichfift.  1875.)     With  7  plates.  8vo,  pp.  106, 


GENERAL   NOTES. 
BOTANYJ 
Dichogamy   i»r   Epilobiuh   anoustifoi.iiim.*-  That   the   anthers 
ahcKi  their  |)olleQ  before  the  stigmas  of  that  flower  are  in  condition  to 
receive  it^  is  one  of  the  obAervationft  of  SprengeK  at  the  very  beginning 
of  our  kftowledgc  of  this  subject.     But  he  seema  tiot  to  have  called  at- 
tention to  the  additional  security  against  clo»e-ff>rlilijcing»  caused  by  the 
recurving  of  the  style  during  the  early  anthesis,  white  tite  pollen  is  sbed- 
>  Condoetod  by  Pkqf,  G.  h,  Goooali. 
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ding,  and  its  erection  afterwards  so  as  to  bring  the  now  expanded  stig* 
mas  into  the  line  of  the  axis  of  the  blossom.  Nor  does  Labbock  allude 
to  anything  of  the  kind.  This  I  shall  elsewhere  illustrate.  The  present 
object  is  to  call  attention  to  a  point  which  I  had  not  observed,  but  which 
is  mentioned  in  a  letter  from  a  former  pupil,  Mr.  W.  M.  Courtis  ;  namely* 
that  only  seven  of  the  stamens  shed  their  pollen  before  the  stigmas 
expand,  the  eighth  anther  opening  afterwards ;  or  in  some  flowers  two 
anthers  are  thus  late  ;  ^  as  if  it  might  be  nature's  plan  to  insure  crosa- 
fertilization  if  possible,  but  if  not,  self-fertilization  would  be  possible.'' 
This  should  be  looked  after  next  summer.  —  A.  Gray. 

DmoRPHisM  IN  Clattonia.  —  The  number  of  hermaphrodite  flowers 
in  which  either  dichogamy  or  dimorphism  is  known  to  occur,  already 
large,  increases  with  attentive  observation.  Mr.  E.  L.  Hankenson,  of 
Newark,  New  York,  finds  two  forms  of  Claytonia  Vtrginica^  and  sends 
copious  specimens  ;  one  form  has  an  elongated  style  and  short  filaments  ; 
the  other  long  filaments  which  equal  or  overtop  the  style,  the  latter,  how- 
ever, not  absolutely  shorter  than  in  the  counterpart  form.  It  would  be 
interesting  to  know  if  this  holds  true  generally.  —  A.  Gray. 

CuEiLANTHES  Alabamensis.  —  As  fems  are  now  much  sought,  it  is 
worth  recording  that  Mr.  Walter  Faxon  last  summer  discovered  this 
southern  species  within  the  limits  of  Gray's  Manual,  on  Indian  Creek 
at  the  boundary  between  Lee  County,  Virginia,  and  Claiborne  County, 
Tennessee.  —  A.  Gray. 

The  Hollyhock  Pdccinia.  —  A  note  in  the  October  Naturalist, 
by  Mr.  Meehan,  in  which  he  states  that  Puccinia  malvasarum  has 
probably  existed  in  tliis  country  for  many  years,  leads  me  to  say  that 
ever  since  notices  in  foreign  journals,  regarding  the  sudden  and  wide- 
spread appearance  of  this  fungus  in  Europe,  have  appeared,  I  have 
taken  more  notice  than  usual  of  all  hollyhocks  that  I  have  met  with  (and 
the  plants  are  abundant  in  this  country,  not  only  in  cultivation  but  as 
garden  weeds  and  scapes  to  roadsides),  but  have  failed  to  find  the  JRuc- 
einia.  On  several  occasions  I  have  found  at  roadsides  hollyhock  plants 
whose  leaves  were  densely  covered  with  brownish  spots,  and  having  the 
same  appearance  as  leaves  infested  with  the  Puccinia  (of  which  I  have 
many  specimens  from  England  and  Germany)  ;  on  examination,  however, 
no  fungus  was  found,  but  it  appeared  to  me  that  the  spots  were  of  insect 
origin.  If  not  the  work  of  insects  it  may  be  possible  that  they  were 
dae  to  a  species  of  Phyllorticta  {P,  destruens  Dorm.  ?)  whoso  perithecia 
would  have  appeared  later  in  the  season.  —  W.  R.  Gerard. 

Vitality  of  Seeds.  —  II.  Hoffmann  reviews  in  the  Ihtanische  Zei- 
tunffy  October  15  and  22,  1875,  the  vexed  question  of  vitality  of  seeds. 
After  giving  references  to  the  literature  of  the  subject,  which,  by  the  way, 
he  does  not  treat  at  all  critically,  the  author  describes  experiments  with 
los$^  a  diluvial  earth  found  in  the  valley  of  the  Rhine.  When  the  rail- 
l  station  Monsheim  (at  Worms)  was  built,  the  earth  was  dug  away 
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to  tL  depth  of  twelve  feet.  Some  of  liie  ioiii  was  ukou  mih  ueceasary 
precautaooA,  nod  iecurelj  scaled  until  ihc  foUowiug  spring  (1805).  In 
May,  twenty-four  flower  pots  were  bulf-lilM  with  tuanurc  which  liiid 
beeu  heated  in  order  to  destroy  any  seeds  prceieut,  and  on  this  suhdtra- 
tum  some  of  the  lags  waa  placed,  leaviug  au  air  space  ahove,  of  two 
ioclies,  and  each  pot  waa  covered  by  a  glass  disk  which  bad  a  bit  of 
wood  under  one  erlge  to  allow  access  of  air.  The  ^urfacc  of  the  loi* 
soon  had  plenty  of  fenis  and  tnosst^s,  just  like  those  wliich  are  so 
abuud&tit  in  all  greeuhoiiaea.  A  few  phicnogaiuic  plants  came  up  ;  four 
whicli  could  tiol  be  determined  accurately  were  supposed  to  be  P'accintum 
m^tillui^  a  second,  a  OhryManthtmum  Leucanthemuttt ;  after  ward  8  a  third 
came  up,  a  Galium,  and  finally  an  Equhttutn*  A  second  series  of  exper- 
iments, conducted  with  greater  care  to  exclude  all  waifs,  gave  wholly 
negative  results.  Some  molds,  a  coat  of  moss,  and  a  single  grass,  FfMtuca 
pratm$is,  were  the  only  plants  within  the  bell-jars. 

The  Primordial  Utriclk. —  Professor  Pfefter  has  kiely  studied 
the  so-called  primordial  utricle,  with  the  following  results,  which  are  giveji 
tit  the  Bohtniiche  Zeilunff,  October  1st,  from  Kolnisehc  Zeitun^^  1873, 
248,  Protcjplasrn  place<l  in  contact  with  aqueous  solution s  becomea 
clotlied  on  all  sides  with  a  delicate  membrane  caused  by  pretripitution. 
This  is  the  so-calltid  primordial  utricle.  lu  prottiplasm,  certain  albumi- 
noids are  dissolved,  which  separate  out  in  water  because  their  solvent 
is  withdrawn.  But  this  is  liniitod  to  the  surface  of  contact,  because 
the  membrane  formed  by  precipitation  does  not  allow  the  solvent  to 
pass  through.  What  tliis  solvent  is,  has  not  been  ascertained  positively, 
but  it  is  believed  to  be  something  beside  the  inorganic  salts  which,  in 
egg-albumin,  hold  a  protein  substance  in  solution. 

OltlQf!^    or    ItlGU    ilrPROBTATlO    PRKSSURE    IN   Yl^fiKTABLE    CfiLLS. 

—  In  the  Botaniicht  Zeitung^  November  5th,  there  is  an  abstract  of  a 
communication  made  by  Professor  Pfeffor  to  the  botanical  section  of  the 
Aasociaiion  of  German  Naturalists  and  Physicians,  at  Gra^,  1875^  on  the 
subject  of  the  origin  of  high  hydrostatic  pressure  in  vegetable  cells. 
This  pressure,  amounting  sometimes  to  several  atmospheres,  even  where 
there  is  only  slight  concentration  of  the  fluid  contents  of  the  cells,  led 
him,  on  theoretical  grounds,  to  refer  it  to  the  molet^ular  condition  of  tlio 
primordial  utricle.  This  conclusion  was  confirmed  by  experimenL  Witli 
contraction  of  the  molecular  interspaces,  resistance  to  filtration  increases, 
and  likewise  the  pressure  which  is  brought  about  endosmotically.  Thus 
in  the  case  of  the  precipitated  membrane  of  ferrocyanide  of  copjjar  (sea 
Sachses  Text- Book,  p.  597)  a  pressure  of  two  atmospheres  can  be  ob- 
tained, provided  the  fllm  finds  a  suitable  support,  in  a  two  per  cent*  soliik- 
tton  of  cane  sugar.  In  the  brief  account  given,  there  are  no  details  as 
to  the  method  of  determining  the  amount  of  pressure*  The  resistance 
of  the  membrane  to  filtration  is  a  complex  force  dependent  on  seTeral 
variables,  but  with  changes  in   this   resistance,  hydrostatic  pressure  is 
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changed ;  for  instance,  by  heating,  since  thus  the  molecular  interspaces 
are  increaHed.  This  theory  was  then  ingeniously  applied  to  the  expla- 
nation of  perio<lic  movements  in  plants. 

Botanical  Papkrs  in  Recknt  Pkriodicals. — It  is  intended  to  give 
under  this  head  the  titles  of  the  principal  papers  relating  to  botany  and 
vegetable  physiology,  contained  in  the  scientific  journals  and  proceedings 
of  societies.  The  enumeration  will  not  always  be  exhaustive,  nor  will  short 
notes  or  memoranda  be  mentioned  unless  of  particular  interest  A  few 
of  the  following  titles  are  at  second-hand  from  Sklarek's  Repertorxum  der 
Ifaturwi$$en8chajlen,  October,  1875. 

American  Journcd  of  Science  and  Arts,  November,  1875.  Estivation 
and  its  terminology,  by  Prof.  Asa  Gray  (gives  the  history,  and  discusses 
the  question,  of  the  proper  term  to  be*  applied  to  the  mode  variously 
called  obvolule,  contorted,  or  convolute). 

Bulletin  of  the  Torrey  Botanical  Club,  New  York,  October  and  No- 
vember, 1875.  Lichens  of  Kerguelen's  Land,  by  Professor  Edward 
Tuckerman.  (Among  the  species  collected  by  Dr.  Kidder  in  the  U.  S. 
Transit  Expedition  is  a  new  genus,  UrceoUna.)  Notes  upon  Anychia 
dichoioma,  by  John  IL  Redfield  (suggests  the  reestablishment  of  two 
species).  Dimorphism  or  trimorphism  in  Pontederia  cordata,  by  W.  H. 
Leggett. 

The  Journal  of  Botany,  British  and  Foreign,  November,  1875.  De- 
scriptions of  new  plants  from  the  Nicobar  Islands,  etc.,  by  S.  Kurz  (giv- 
ing also  a  short  account  of  the  principal  features  of  the  vegetation  of  this 
group  in  the  Indian  Ocean).  New  lichens  from  Kerguelen*s  Land,  by 
tlie  liev.  J.  M.  Crombie.  Professor  Tuckerman*s  paper  in  the  October 
nun)ber  of  the  Bulletin  of  the  Torrey  Club  has  a  month's  priority. 

Quarterly  Journal  of  Microscopical  Science,  October,  1875,  has  two 
photographs  of  microscopic  preparations  of  the  resting  spores  of  the 
potato  fungus.  Mr.  W.  G.  Smith  observes  that  the  organisms  now  pho- 
tographed are  identical  with  the  bodies  found  thirty  years  ago  by  Dr. 
Rayer,  of  Paris,  and  afterwards  placed  in  the  hands  of  Rev.  Mr.  Berkeley. 
These  sfiecimens  are  still  in  existence  and  have  been  photographed  to 
the  same  scale  as  the  recently  found  bodies.  In  the  same  journal  Pro- 
fessor McNab  gives  a  condensed  translation  of  Dr.  Oscar  Brefeld's 
memoir  on  the  life-history  of  Penicillium,  a  genus  of  low  fungi  to  which 
the  common  pale  blue  mold  belongs. 

Journal  of  the  Linnean  Society,  October  11th.  Notes  on  the  Gamo- 
petalous  orders  belonging  to  the  Campanulaceous  and  Oleaceous  groups, 
by  George  Bentham  (dealing  with  the  development  of  the  former  group 
and  the  geographical  distribution  of  both).  Notes  on  the  occurrence  of 
** fairy-rings,"  by  J.  II.  GiU)ert.  **The  highly  nitrogenous  fungi  flour- 
ished strikingly,  and  appeared  in  *  fairy-rings  *  on  two  plots  only,"  in 
Mr.  Gilbert's  experiments.  ^*  On  neither  of  these  was  nitrogen  or  potass 
afiplted  as  manure.'*     On  the  characteristic  coloring-matters  of  the  red 
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groups  of  Algm^  by  I!.  C*  Sorhy.  Six  dilFerent  cliiu'iicterisdc  coloring* 
timtiers,  soluble  in  water,  have  Iwen  delecU?<i  and  are  here  d«?*cribed. 
The  six:  are  referred  to  two  typical  coloritig-matters*  Phycoctjaft  and 
Phycofttfthrin, 

The  Gardentri"  Chromci^t  Koveinber  20,  1875.  Rue,  a  popular  ac- 
eoaut  uf  iu  historical  and  legendary  assoctalious.  Autumn  tinU  of  treee, 
by  J,  AlcXub.  Gt^rcinia  mantjoslami^  by  Mr,  Prestoe,  of  Trinidad  (an 
interesting  df^s«^ription»  with  plates,  of  the  fruit  of  tlie  mangosleen). 

Comptes  rniduK  d^$  Sennrei  da  tAcadcmit  des  Sciefices^  Septeraber  20, 
187o.  Qn  the  role  of  the  protective  sheath  of  the  vasouhir  bundles  in 
herbaceous  dicotyledons,  by  J,  Vesque*  On  the  development  and  struct- 
ure of  glruuU  within  the  h>af",  by  J,  Chatin.  September  27th.  Abnormal 
variation  of  hybrid  plants,  by  Ch.-Naudin. 

Annaie*  dtM  Scietices  Naturellet,  Boiamqut,  1875-1-1.  New  reaearchea 
reipectiug  tlie  MucoriMn^^  by  I'h.  Vun  Tieghem.  To  be  hereafter  no^ 
ticed. 

Jahrhuchcr  fur  W%i%mr.hafiL  IManik^  Bd.  X.,  heft  2.  On  the  anat- 
omy of  leaves,  by  Reinke  (with  sjwcial  reference  to  certain  glands  oc- 
curring on  them).  On  ilio  furlilization  of  Bm'idiomycttez^  by  Max  Reess. 
Germination  of  the  spores  of  VyatUxu  (a  gastroroyeetous  fungus),  by  R, 
liesae*  On  the  development  of  certain  leaves,  by  A-  B.  Frank  (treat* 
ing  chierty  of  the  theory  of  interposition). 

Fhnu  1875^  No.  22*  On  growth,  and  the  formation  of  chlorophyll, 
by  C.  Kraus.  (The  formation  of  chlorophyll  does  not  retai-d  growth.) 
No.  23.  Abnormal  fir-cones,  by  Dobner.  On  the  action  of  vegetable 
acids  on  chlorophyll  within  the  plant,  by  C.  Kruus.  (No  effect  pro- 
duced unless  the  protoplasma  and  the  contained  clUorophyll  are  en- 
feebled.)      No.  20,  On  abnormal  cone^,  by  A*  Braun. 

Jhtanische  Zciiungn  October  1st  to  November  5th,  inclusive*  Ferlili- 
satioD  of  speoiea  of  AifaricuSy  by  Dr.  E.  Kidam.  In  reports  of  gooieties : 
Gotttnyen^  H.  Conwent/.  shows  that  the  microscopic  anatomy  of  the  vascu- 
lar bundles  may  Ikj  sometimes  used  as  a  diagnostic  cbai-acter  in  ferns. 
Monn :  On  the  formation  of  the  primordial  utricle,  by  Professor  Pfdfer 
(elsewhere  noticed),  Lfipste:  An  examination  of  certain  lichens  with 
respect  to  the  Schwendener  theory,  by  G.  Winter  (favorable  to  the 
theory).  New  Peronospofffe,  by  Schenk.  On  certain  fungi,  by  G-  Win- 
ter. On  intercellular  thickening  in  the  cellular  tissue  of  ferns,  by 
Luerssen.  On  flesh-eating  phuite,  by  Reess  and  Will.  (Investigations 
made  before  the  appearance  of  Mr.  Uarwin-s  treatise,  and  generally  con- 
Arming  his  results,  by  more  technical  methods  of  researclk)  On  the 
origin  of  high  hydrostatic  pressure  in  vegetable  oelU,  by  Dr.  PfeiTer 
(elsewhere  noticed).  On  the  morphology  of  vascular  cryptogams,  by 
Dr. -Frank  (comparing  them  with  ilm  lower  grades).  On  the  lower 
limits  of  sexuality  In  plants,  by  Dodcl-Port.  On  fertilization,  by  Stras- 
burger.     On  the  plants  of  iEtna,  by   Frofe«sor  Strobl.     Brandenbury: 


48  General  Notes.  [January, 

Ou  the  arrangement  of  the  leaflets  in  ferns  and  cycads,  by  A.  Braun. 
(The  leaflets  in  the  former  have  the  posterior  edge  of  the  one  leaf  cover- 
ing the  anterior  edge  of  the  one  behind  it ;  the  leaflets  in  cycads  are  the 
reverse  of  this.  There  are  said  to  be  a  few  exceptions  in  ferns.)  Halle  : 
On  the  anatomical  structure  of  the  roots  of  certain  Gofivolvtilaceaf  by 
Schmitz.  (This  paper  is  of  pharmaceutical  interest,  being  devoted  to  the 
detection  of  adulterations  in  drugs  of  the  order,  such  as  jalap.)  A  con- 
tribution to  the  subject  of  the  vitality  of  seeds,  by  H.  Hoffmann  (else- 
where noticed).     Some  other  notices  are  unavoidably  deferred. 

ZOOLOGY. 

The  Extinction  of  thb  Gkkat  Auk  at  the  Funk  Islands.  — 
Mr.  Michael  Carroll,  of  Bonavista,  Newfoundland,  has  recently  given 
me  the  following  very  interesting  facts  respecting  the  extermination  of 
the  great  auk  (Alca  impennis)  at  the  Funk  Islands.  In  early  life  he 
was  often  a  visitor  to  these  islands,  and  a  witness  of  what  he  here  de- 
scribes. He  says  these  birds  were  formerly  very  numerous  on  the  Funk 
Islands,  and  forty-flve  to  fifty  years  ago  were  hunted  for  tlieir  feathers, 
soon  after  which  time  they  were  wholly  exterminated.  As  the  auks 
could  not  fly,  the  fishermen  would  surround  them  in  small  boats  and 
drive  them  ashore  into  pounds  previously  constructed  of  stones.  The 
birds  were  then  easily  killed,  and  their  feathers  removed  by  immersing 
the  birds  in  scalding  water,  which  was  ready  at  hand  in  large  kettles  set 
for  this  purpose.  The  bodies  were  used  as  fuel  for  boiling  the  water. 
This  wholesale  slaughter,  as  may  well  be  supposed,  soon  exterminated 
these  helpless  birds,  none  having  been  seen  there,  according  to  Mr.  Car- 
roll, for  more  than  thirty  years,  and  he  expresses  great  doubt  in  respect 
to  the  existence  of  the  species  now  anywhere  about  the  islands  of  New- 
foundland or  Labrador.  — J.  A.  Allkn. 

Bewick's  Wren,  Thyothorus  Bewicki^  is  something  of  a  rarity,  I  be- 
lieve, in  the  Atlantic  States,  where  its  movements,  and  especially  its 
breeding  resorts,  are  not  very  well  made  out.  It  may,  therefore,  be 
worth  while  to  here  record  the  fact  that  it  breeds  in  considerable  num- 
bers in  these  same  mountains.  I  saw  two  or  three  individuals  during  my 
ride  up  and  down  the  mountains ;  and,  though  I  found  no  nests,  the 
actbns  of  the  birds  satisfied  me  that  they  were  at  home  for  the  sum- 
mer. —  Elliott  Coues. 

Kangis  ok  the  Bat  Ibis.  —  A  letter  from  Captain  C.  Bendire,  U. 
S.  A.,  to  K  Dickinson,  Es<}.,  dated  Camp  Harney,  Oregon,  says,  ''  I 
have  lately  discovered  that  Ibis  Ordi  breeds  near  here.  An  officer  has 
sent  me  portions  of  a  skin,  suflicient  for  identification,  and  writes  me 
that  he  saw  the  young  birds,  besides  some  forty  old  ones.''  —  Elliott 
Ck>UKS.  • 

Early  Nesting  of  the  Anna  Humming-Bird.—  In  the  Ornithol- 
ogy of  California,  i.  359,  I   stated   that  the  young  of  Calypte  Anna 
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are  someitmea  hatched  as  early  as  March  15th*  hut  never  having  met 
with  eggs,  I  was  not  aware  cinUl  ihb  year  that  such  Is  their  u^ual  habit 
ocar  San  Fraiiciioo.  The  extengive  cuUivatiou  of  Australian  trees  may, 
perhaps,  have  helped  to  make  this  early  nesting  more  general,  as  in  this 
climate  such  trees,  as  well  as  other  subtropical  garden  plants,  are  covered 
with  tlowers,  supplymg  winter  food  for  these  hummtng-birds  more  plen* 
tt  fully  than  the  native  plant:)  formerly  did*  But  whether  a**  new  de- 
parture"* or  not,  my  boy  (eightjyeai-s  old)  founrl  three  nests  of  thb 
species  within  a  stone^s  throw  of  the  house,  between  February  15th  and 
20th,  all  on  low  branches  of  the  Eucalyptus  (or  Australian  blue  gum), 
between  ten  mid  twtMity  feet  above  the  ground-  Tliese  trees  are  cov- 
ered most  of  tht5  winter  with  large  flowers,  in  which  there  is  mud) 
honey,  and  the  acacias  of  several  species,  also  blooming  at  this  season 
(like  moat  antipodal  trees),  have  lyeen  very  attractive  to  the  hummers,  as 
well  ill  to  minute  insects  on  which  they  feed*  Thc^y  have  likewise  utilized 
the  long,  silky  stamens  of  some  acaciiis  in  building  tlieir  nests,  though 
still  using  chiefly  the  down  from  various  native  herbs,  the  platan  us,  wil- 
low, etc,  besides  going  a  long  distance  to  find  lichens  to  adorn  the  nesta 
outside,  although  there  are  none  of  Uiese  parasites  on  their  favorite  gum- 
trees. 

I  have  since  seen  another  nest  built  on  a  densely-leaved  twig  of  a 
Monterey  cypress,  adding  to  the  variety  of  ]o<^ous  before  described* 
and  this  was  a  few  yards  only  from  a  noiay  hotel  oii  the  main  road*  To 
ndd  U»  the  completenean  of  their  history  I  watched  one  nest  to  note  time 
of  incubation,  and  found  it  sixteen  or  eighteen  days  cU  leait  [while  the 
Eastern  species  needs  but  thirteen,  —  Brtwerl^,  One  brood  was  hatched 
l>efore  March  1st,  another  on  the  5th.  This  is  while  only  two  truly 
summer  visitors  have  arrived,  the  Himndo  hicolor  (January  30th)  and 
S^fi^p/torux  rttfug,  the  latter  (Nootka  hummer)  first  seen  February  16th, 
but  does  not  build  until  April  or  May. 

In  the  nest  obfif^rved,  one  youug  died,  but  the  other  was  fled^^ed  and 
left  it  on  March  30thf  quite  able  to  make  :»hort  excursions  far  food  in  Hf- 
Ceen  days.  I  had  seen  Hedged  young  ones  about  the  Eucalyptus  trees 
several  days  earlier,  so  that  they  must  hatch  in  many  nests  as  early  as 
March  1st.  Three  cold  rains  occurred  during  the  development  of  the  one 
1  watched.  During  all  the  time  of  development  both  of  eggs  and  young 
there  have  been  white  frosts  at  night  and  fresh,  piercing  cold  winds  dur- 
ing the  day.  As  with  the  Nootka  Hummers  the  females  perform  the  task 
of  hatching  and  feeding  the  young  entirely  by  themselves,  the  males  die- 
appearing  from  the  lowlands  and  gardens  after  the  eggs  are  laid*  lind  re- 
tiring among  the  richer  flowers  of  the  mountain  canons* 

My  correction  of  NuttaU's  account  of  the  nest  of  this  species  is  cou- 
iirm^  by  these  specimens,  which  are  much  larger  than  that  he  discrihes, 
being  1.75  inch,  instead  of  1.25  wide,  etc.  But  as  he  caught  the  female 
on  the  nest,  with  the  eggs  in  it»  and  describes  the  bird  (as  7}roehiiu$  tclt- 

vol,  X.  —  HO.  L  4 
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rocephalus),  at  the  same  time  statiDg  that  it  is  the  one  mentioned  by 
Audubon  as  the  female  of  the  Anna,  he  must  have  made  an  error  in 
measuring  it,  especially  as  he  gives  the  height  correctly.  His  specimen, 
by  the  way,  is  mentioned  by  Baird  and  others  as  a  "  male  with  forehead 
covered  with  yellow  pollen."  This  mistake  may  arise  from  its  having  a 
red  metallic  patch  on  the  throat,  not  mentioned  in  their  descriptions  of 
the  female,  but  I  can  state  from  seeiug  hundreds  of  females  in  spring, 
that  they  have  this  patch  as  well  as  young  males  in  fall.  The  female 
Nootka  hummer  has  it  also,  as  late  authors  state,  though  Nuttall  was 
doubtful  about  it. 

I  may  add  that  the  only  other  small  bird  yet  building  here  is  the  blue- 
bird (iS^ia/i%A/<uricana),and  this  only  inside  of  buildings  or  hollow  trees. 
—  J.  G.  CooPKR,  Haywood,  Alameda  County,  Cal. 

Intelligence  in  the  Hawk  Moth.  —  While  watching  the  sudden 
unfolding  of  the  flowers  of  the  (Enothera  Lamarkiana,  we  observed  that 
the  hawk  moths  never  visited  the  same  flowers  twice,  even  when  fright- 
ened away  by  some  motion  made  by  us.  On  returning,  they  would  go 
only  to  those  flowers  that  had  opened  during  their  absence,  or  that  had 
not  been  visited  before  their  flight  —  J.  M.  Milligan. 

Perfokation  op  Orange  Skins  by  Moths.  —  The  proboscis  of 
Australian  moths  of  the  genus  Ophideres  is  said  to  be  so  stiff,  and  even 
barbed,  that  it  is  capable  of  perforating  the  most  resisting  envelopes. 
The  moths  thus  perforate  oranges  in  order  to  feed  upon  their  juices.  M. 
KUnckel  has  examined  the  specimens  forwarded  to  him  by  M.  Thozet, 
a  French  botanist,  and  says,  '*  It  is  incorrect  to  call  the  proboscis  rigid, 
as  it  curls  up  in  the  usual  way ;  but  instead  of  a  soft  terminal  portion, 
it  has  a  hard  one.  The  two  adpressed  maxillae  terminate  in  a  sharp  tri- 
angular point,  furnished  with  two  barbs.  They  then  swell  out  and  pre- 
sent on  the  lower  surface  three  parts  of  the  thread  of  a  screw,  while  their 
sides  on  the  upper  surface  are  covered  with  short  spines  springing  from  a 
depression  with  sharp,  hard  sides.  These  spines  are  to  tear  the  cells  and 
the  pulp  of  the  oranges,  as  a  rasp  opens  those  of  beet  root,  to  extract  the 
sugar.  The  upper  portion  of  the  proboscis  is  covered  from  below  and 
on  the  sides  with  fine  serrated  striie  disposed  in  a  half  helix,  which  give 
it  the  qualities  of  a  file.  These  strise  are  from  time  to  time  interrupted 
by  small  non-resisting  spines,  which  serve  as  tactile  organs.  The  orifice 
of  the  canal  by  which  the  liquids  ascend  is  situated  on  the  lower  face,  be- 
low the  first  thread  of  the  screw. 

'*  Not  content  with  examining  Ophideres  FuUontca,  I  studied  O. 
galaminia,  0.  materna^  and  O.  imperatoTy  which  all  had  auger-like  pro- 
bosces.  The  structure  of  these  maxillae  afibrds  a  generic  character  of 
great  value ;  it  moreover  establishes  a  closer  relation  between  the  lepi- 
dopterSy  the  hemipters,  and  certain  dipters  which  have  maxillas  ad^ted 
to  pierce  tissues."  —  Monthly  Microscopical  Journal,,  London. 

The  European  Tree  Sparrow  in  the  United  States.  —  It  will 
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intprefit  ornitbologisu  \o  Icnow  that  the  tree  tpwrow  of  Euroi>e  (/V'"- 
t;ita  montnna)  Ka»  lately  been  dificovered  to  bo  a  resident  of  the  United 

Stales. 

The  ret^mblance  of  thts  species  (o  the  Englbh  house  sfuirrow  has 
led  me  to  be  oo  the  wat<*h  for  it  since  the  introduction  of  the  latU^r»  but 
without  8ucct?»fl  until  1  fonnd  it  in  St.  Loui^,  Mo.,  last  spring.  Here  I 
found  the  new  species  abundant,  hut  was  unwiltiug  to  take  any  until  the 
breeding  reason  was  over.  Four  nkius  sent  to  Mr,  G.  N.  Lawrence,  oi 
New  York,  are  pronounced  by  him  to  **  agree  accurately  with  the  plate 
and  de^riplion  of  thia  species.**  He  also  informs  lue  that  about  live 
years  ago  Mr.  Kugene  SelneflTelin  noticed  fifty  or  sixty  of  these  birds  in 
the  store  of  a  bird  importer  in  New  York,  where  they  were  uiffecoguizetl ; 
ond  these  were  probably  afterwards  sold  as  or  with  P.  domenitca,  Thia 
is  undoubtedly  the  ejtplanation  of  their  occurrence  hcre»  and  further 
search  will  very  likely  show  their  presence  in  other  localities. 

With  a  general  resemblance  to  the  common  house  sfjarrow,  Pyrgita 
montana  is  readily  distingni^ihed  by  its  chestnut  crown  anil  th<'  similarity 
of  Iwth  sexes  and  the  young.  In  St.  Louis  it  considerably  outnumhera 
/*.  tionnsiica^  and,  as  is  the  case  in  Europe,  it  prefers  the  outskirts  of  the 
city  and  the  country.  In  other  respects  these  two  species  closely  re- 
semble each  other.  —  D«,  Jamrs  C.  Merrill,  U.  S.  Army, 

ANTHROPOIiOQY. 

Antiquitt  of  Man.  —  Mr-Sc»utliall,  in  bis  late  work  on  the  Recent 
Origin  of  Maji,  founds  an  argument  against  the  antiquity  of  inan*8  origin 
in  the  fact  that  what  ai*e  unquestionably  paleolithic  implements  are  oc- 
casionally found  on  the  surface  of  the  ground,  either  alone  or  associated 
with  neotithio  or  polished  stone  implements,  7'here  are  two  reasons 
why  such  a  comin'  f  the  two  forms  does  not  militate  against  this 

division  of  an  un^^  I  stone  age.     It  should  be  remembered,  in  the 

first  place,  that  paleolithic  implements,  after  lR*iog  long  buried  in  strata 
of  sand  or  gravel,  may  liecome  exfjosed  by  floods,  landslides,  or  through 
ice-action,  aa  when  an  ice-gorge  causes  a  river  to  cut  for  itself  a  new 
channel,  thereby  sweeping  away  the  soil  over  a  considerable  belt  of  coun- 
try. Sul)sequently,  the  river  resumes  its  older  channel,  and  the  newer 
implements  in  time  are  dropped  and  so  mingled  with  the  exposed  older 
forms,  From  what  I  have  seen  of  the  action  of  the  Delaware  River 
along  its  val!ey,  es|»ecially  between  the  cities  of  Trenton  and  Bortlen- 
town,  in  New  Jersey,  I  have  satisfied  myself  that  such  may  have  occa- 
sionally been  the  case  during  the  occupancy  of  this  neighliorhood  by 
the  Indians.  Secondly,  if  the  Indians  were  the  first  and  only  inhabitants 
of  the  Atlantic  coast  of  America,  prior  to  the  arrival  of  the  Europeans, 
it  is  quite  certain  that  they  were  a  paleolithic  iM?ople  when  they  reached 
these  shores,  and  whatever  may  have  been  the  geological  changes  subse- 
quently^ they  maintained  their  ground,  and  very  gradually  learned  to 
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«wi  ^t^nTP^  fsatfh^A  ^k^  ffiirnktisA  m0mk  yennA.    Ik  tkii  «aj, 
OP^  5^raM  -wiui    IsA  jM^ti^jHMKril  j  siai^M ;   bus  h  mamA  Ik 
dUc  fti  «  fvi&^   dM;   two  l>nMi  «Bne  mM  mam^udtd.     WWre  oae 
SflMe  M^I^Mi^fit  »  lEfMftri  «^itt  eke  muht^  %  ^moAnA  are  <fDte  ^eepfy 
AMiWiM^  A  elMr  mL  aa4  ift  tke  ^B^fetijaig  gnnrek.  —  Chakle*  CL  A»- 

Imuixm  f'M%ArzM  t%  Xcw  Jnucr.  —  The  gnret  of  Iwfisas 
hiWiPk  m  '^^^Atral  Xev  J<T»^  fratfy  to  a  €o«nderfti>ie  decree,  aad 
A^  pr^'^fMiKility  theU  tnfc^ai  hamr^^MlKnMt  burial  mMoms  imrcgiiif^ly 
^0gnm^yiA  tlkM  t^rrit/yrj.  On  ti»^  temre  tikat  fa^ei  the  eaa  side  of  tl» 
fMawaf^  Ukr^if^  It^Uj^m  TnanfUjftkf  wber^r  I  har^  gathered  thomainda  a£ 
fiC^Mke  imp(em^;att.  the  i^v^  are  to  be  detected  bj  the  diieolontioB  of 
the  t^^  aod  the  Jitti^  «er>9i  of  relica  that  were  deposited  in  each  grsme. 
Theae  ^*r^g^  aow  a  irj^c  or  fiM^re  deep,  were  in  ail  probabilitj  "tuilace 
hsnutt/  I.  ^^  the  ^^yij.  ^rttcaAed  in  ftkins  and  ooTered  with  bark,  was 
pUt^A  '/m,  uf^.  in.  the  fj'iaiA,  In  time  the  grare  would  beoome  ooTcred 
frkh  teair«:4  and  taf^  axid  «o  f^ndnallj  be  covered  with  a  thin  layer  of 
f  ef|pf>!taMe  m<r#id  ar«d  «anh.  The  fpradwd  increase  iu  the  depth  of  the  aofl, 
wldkh  j»  er^  in  prr^ess  in  wooded  ooontries,  would  result  in  maVing 
the  nnrl:^^,  l/urial  reallj  an  inhumation,  and  as  such  we  now  find  it. 
This  shallow  f  rare,  with  csfsrj  vestige  of  the  skeleton  long  since  gone, 
and  sifTtpl J  \f9f\'u:aiUA  by  a  few  arrow-points,  an  ax,  and  possibly  a  pipe, 
bears  ererj  indteation  of  antiquitj«  and  jet  doubtless  is  simplj  the  gntTe 
of  an  Ittdtsm.  There  is  one  feature  connected  with  these  graves  and  the 
aeattereri  reli#:s,  as  we  find  tliem,  that  deserves  attention.  The  mde 
implemerifji,  ti#;ver  f^ilishe^l,  and  made  of  the  river  rock,  which  we  haire 
maintAffi^l  were  fitrirrtly  paleolithic  implements,  are  never  found  in  these 
grave*,  or  in  any  gravis  that  we  have  examined  Had  these  ruder 
Implemeriu  \t^Mt%  u»ied  as  a  general  thing,  at  the  same  time  that  the  pol- 
Isherl  celt  atid  jasf>er  arrowheads  were  made,  then  they  would  likewise 
have  ti^'en  di;(KMitf^i  in  the  graves;  for  the  contents  of  an  Indian  grave 
are  the  irnpU;ments  anri  ornaments  the  occupant  used  and  wore  during 
his  Jif«5-tirrM!.  l/ike  th«;  implements  themselves,  these  graves  are  proofr 
of  the  gri*at  antiquity  of  man's  origin  along  the  Atlantic  coast  of 
America.  —  Ciiaklrs  C.  Abbott,  M.  D. 

OBOLOGT  AKD  FALSSOllTOLOaY. 

CoMSTOCit's  (iKoroor  of  Wtomino.  —  This  report  is  to  be  found 
In  ('aptain  Jones's  Ileport  upon  the  Reconnaissance  of  Northwestern 
Wyoming  including  Yellowstone  National  Park,  made  in  the  Summer 
of  \WliS.  The  portion  by  Prof.  Theo.  B.  Comstock  relates  to  the 
•iruntttral  geology  of  the  country  passed  over,  and  contains  new  nfatter 
rigarding  the  celebrated  hot  springs  and  geysers  of  the  Yellowstone 
Parkf  with  arcbsBological  and  philological  notes  relating  to   the  Indian 
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tribdi,  particularlj  the  Shoshones.  The  report  ift  accompiiiiied  by  a 
large  cok»rc<l  geological  map,  We  hope  hrreafter  U>  print  some  axtracta 
ooncerntiig  thi»  gejt»ers  and  Ijidian  uisoriplioiii. 

Coplc*»  CRETACEOU3  Vertebrate». — ^Thb  daborjite  and  lavishly 
illustrated  i(uarU>  vohimo,  issued  as  one  of  the  fmal  reports  of  llayden*8 
Survey,  forms  a  worthy  successor  to  the  paJiroutological  moiiograjihs  of 
Leidy  and  Losqurreux.  also  published  by  Hayden^a  Uuite<l  States  Geo- 
logic4il  Survey  of  the  Territories. 

Scuddkb's  Fossil  BtrrrERyLiES  is  another  exquisitely  printed  and 
itlufltrated  moTiograph  of  a  high  order  of  merits  on  a  subject  quite  novel 
and  as  ini^re.stiitg  to  European  students  as  to  home  observers.  We 
shall  return  to  these  xvorks  in  subsequent  numbers* 

Hyatt's  Fossil  Ammonites,  with  the  works  previously  cited,  wit- 
fiesB  the  activity  now  showu  by  American  paheoutologists.  Several 
papers  by  Professor  Hyatt  have  been  ihsuc^I  during  the  past  year^  giving 
the  results  in  brief  of  the  sturlies  of  many  years  on  tlie  supposed  genetic 
relations  and  classidcatioo  of  different  groups  of  Ammonites.  Of  much 
interest  in  connection  with  the  hypothesis  of  evolution  are  the  papers 
entitled  Biological  Relations  of  the  Jurassic  Ammonites*  and  Genetic 
Relations  of  the  Angulatida?.  An  elaborate  monograph  by  Professor 
Hyatt  of  certain  groups  of  Ammonites,  particularly  the  Arietidm^  to  be 
illustrated  by  a  number  of  plates,  is  to  be  soon  puttlished  by  the  Museum 
of  Comparative  Zoology. 

WiNcriELi/s  Gkologt  of  tor  Black  Hells  forms  the  geological 
report  appended  to  Captain  Ludlow*s  (U.  S,  Engineers)  Reconnaissance 
of  the  Hljick  Hills  of  Dakota,  1874,  but  only  lately  publisluiL  The 
report  fills  tifty-Hve  quarto  pages,  erubraciug  also  a  list  of  trees  and 
shrubs,  and  is  accompanied  by  a  colored  geological  map  of  the  route 
surveyed. 

Kerr's  Geology  of  North  Carolina*  —  Last  of  all  is  laid  upon 
our  table  Prof.  W,  C.  Kerr*8  Report  of  the  Geological  Survey  of  Nortli 
Carolina*  Vol.  I.,  Raleigh,  1875*  containing  Physical  Geography  and 
Economical  Geology,  with  maps  and  ttthographic  plates  of  fossils,  de- 
scribed by  Messrs.  Conrad  and  Cof>e. 

Thk  Fossil  Plants  of  America,  —  Already  the  study  of  the 
North  American  fossil  plants  has  supplied,  in  regard  to  the  distribution 
of  the  species  at  different  periods,  some  important  information,  which 
modifies  a  few  of  the  conclusions  derived  from  European  vegetable 
palicontology«  Though  the  isothermal  zones  have  been  evidently  of  a 
width  proportionate  to  the  age  of  the  geological  periods,  producing  in 
the  Carboniferous  times,  for  example,  uniformity  of  vegetation  over  the 
whole  northern  hemisphere,  if  not  over  the  whole  surface  of  the  earth, 
it  appears  that  there  was  already  at  this  period  a  continental  or  local 
facies  marked  in  the  groups  of  vegetation*  The  North  American  charac- 
ter is  recognized  iu  the  coal  flora  of  this  continent  by  Schim|)er,  in  his 
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Vegetable  Palaeontology,  as  it  has  been  for  a  loDg  time  exposed  by  the 
works  and  descriptions  of  American  authors,' and  this  fades  becomes  more 
and  more  distinct  in  the  more  recent  periods.  The  precedence  of  vegeta- 
ble types  in  the  geological  flora  of  this  continent  is  distinctly  recognized, 
and  therefore  the  hypothesis  of  the  derivation  of  the  North  American 
flora  from  Miocene  European  types  is  necessarily  set  aside.  On  this 
last  question,  former  remarks  in  this  paper  prove  the  unity  of  the  pres- 
ent flora,  derived  by  constant  succession  of  related  vegetable  forms  from 
the  Cretaceous,  at  least  On  the  question  of  precedence  of  vegetable 
types,  it  has  been  remarked  that  the  appearance  of  land-plants  is  posi- 
tively recognized  in  the  Silurian  of  Michigan,  while  no  land-plants  have 
as  yet  been  described  from  formations  lower  than  the  Middle  Devonian 
of  Europe ;  that  also  we  find  already  in  the  Devonian  of  the  United 
States  trunks  of  conifers  recognized  as  prototypes  of  the  Arauccurioy 
which  are  only  found  later,  in  the  Subcarboniferous  of  Europe.  Our 
Carboniferous  flora  has  a  number  of  its  forms  appearing  later  in  the 
Permian  of  Europe.  The  Triassic  flora  of  Virginia  and  North  Carolina 
is  half  Jurassic.  A  number  of  Cretaceous  genera  of  the  Dakota  group 
are  reproduced  in  the  Miocene  of  Europe,  as  they  are,  too,  in  some  of 
the  North  American  Tertiary  vegetable  groups,  and  also  in  the  flora  of 
this  epoch.  Therefore  the  vegetation  of  the  European  Miocene  seems 
partly  referable  to  the  American  Cretaceous.  And  in  following  the 
comparison  upward,  we  And,  in  what  is  considered  the  Eocene  of  the 
Lignitic  of  the  Rocky  Mountains,  a  larger  number  of  forms  identical  or 
closely  allied  to  European  Miocene  species,  while  the  Miocene  group  of 
Carbon  represents  the  youngest  type  of  the  Tertiary  flora  of  Europe 
and  Greenland,  with  species  of  PlatanuSf  Acer,  etc.,  scarcely  distinguish- 
able from  indigenous  species  of  our  present  flora.  —  Lesquereux's  Review 
of  the  Fossil  Flora  of  North  America,  (Bulletin  of  Hayden's  Survey  of 
the  Territories,  second  series.  No.  5,  November,  1 875.) 

Fossil  Vertebrates  op  New  Mexico.  —  Professor  Cope,  in  a 
preliminary  report  to  Lieutenant  Wheeler,  in  charge  of  the  United 
States  Geographical  Survey  west  of  the  one  hundredth  meridian,  enu- 
merates eighty -three  species  of  vertebrate  animals  as  having  been  dis- 
covered by  him  in  the  deposits  of  the  Eocene  lake  that  once  covered  the 
northern  and  western  parts  of  New  Mexico.  Of  these,  eight  are  flshes, 
twenty-four  reptiles,  and  fifty-one  mammals.  Of  the  whole  number,  fifty- 
foar  species  were  introduced  for  the  first  time  to  the  notice  of  scientists. 
This  fauna  is  nearly  related  to  that  of  the  Eocene  of  Wyoming  in  many 
respects,  but  differs  in  the  different  distribution  of  many  of  the  genera. 
Thus,  Palaosyofjs,  a  geous  abundant  in  Wyoming,  is  not  found  in  New 
Mexico,  while  Jiaf/tmodo/t,  which  does  not  occur  in  the  Bridger  beds  of 
Wyoming,. is  the  most  abundant  type  in  New  Mexico,  parts  of  over  one 
handred  and  tifiy  individuals  belonging  to  seven  species  having  been 
found  by  Professor  Cope.     Small  tapiroid  animals  of  the  genus  Ovohtp- 
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put  are  ahundAtit,  and  at  least  eleveD  spedes  of  lemuriue  monkeya  were 
foaud*  The  camivorous  animals  discovered  uumbered  eleven  species, 
some  of  wliicli  were  as  large  as  the  jaguar,  or  larger.  They  are  all 
quite  disitirict  from  living  genera  excepUug  one  genus,  which  18  related 
to  tlie  Asiatic  civets.  Some  very  small  insectivora  were  al^o  found,  one 
of  which  ifi  not  larger  than  a  small  shrew.  The  waters  of  the  lake 
abounded  io  turtlea,  crocodilesr  and  gar-dshes. 

GEOaKAPHY  AND  EXPLORATION. 

Wheicleb's  Rkconxaissanxe  of  Soutukkn  Nevada,  —  This  expe- 
dition spent  six  mouths  In  exploring  southern  and  Bouthwtrstern  Nevada 
in  1869;  the  results,  however,  were  not  published  until  1875.  Tlie  re- 
port contains  much  new  information  regarding  the  Indian  tribes  and 
southern  Mormon  settlements.  The  chief  geographical  point  of  interest 
is  the  erasing  of  Preuss  Lake  from  the  maps,  which  was  in  1872  found 
by  Lieutenant  Wlieeler  to  be  the  southern  shore  of  Sevier  Lake. 

African  Travel.  —  An  expedition  to  Central  Africa  up  the  Congo 
River,  under  Dr.  Gussfeldt,  failed  to  accomplish  its  object  owing  to  tlie 
fact  that  the  natives  are  poor  carriers,  and  were  in  dread  of  meeting  can- 
nibals in  the  interior,  as  well  as  from  the  ill-health  of  Dr.  GussfeMt. 
Valuable  csollectiona  were  made,  however. 

Thb  Pacific  Coast  op  America,  —  Mr.  A.  L,  Pinart,  so  well 
known  for  his  researches  In  Alaska^  partly  in  connection  with  Dr.  W,  H. 
Dall,  has  received  a  commission  from  the  French  government  uuthorist- 
ing  htm  to  study  the  ethnology  and  languages  of  the  southern  races  of 
the  west  coast  of  both  North  and  South  America.  He  is  at  present 
on  a  visit  to  the  Indian  reservations  of  Maine  and  Nova  Scotia.  Re- 
turning thence  to  Sun  Francisco,  he  intends  to  sail  for  Valparaiso,  with 
a  view  of  determining  if  possible,  besides  otlier  things,  the  source  and 
direction  of  migration  of  the  native  American  tribes  of  both  hemispheres. 

The  Himalayas  and  toeih  Glaciers.  —  In  Drew's  late  book* 
The  Jummoo  and  Kaslimir  Territories,  which  is  highly  spoken  of  by 
Nature^  much  is  said  about  the  glaciers  of  the  Himalayas ;  glaciei^  on  a 
scale,  as  he  says,  not  to  be  met  with  except  in  the  Arctic  regions*  A 
glacier  which  he  examined  at  Basha,  in  Baltlstan,  was  upwards  of  twenty 
miles  long,  and  others  are  to  be  met  with  of  much  greater  extent ;  indeed 
to  judge  from  the  map,  this  northwest  Ilimalayxin  region  is  one  huge 
net-work  of  glaciers.  The  largest  of  all  is  th«  Baltoro  glacier,  thirty* 
five  miles  long,  which  cooieB  down  lietween  two  lofty  ridges ;  the  north- 
ern ridges  rise  in  one  spot  to  the  height  of  28,265  feet,  the  peak  of  that 
height  being  the  second  highest  mountain  known  in  the  world.  And 
yet,  adds  Nature,  these  glaciers  are  a  mere  remnant,  the  evidence  seems 
to  show,  of  the  glacial  covering  which  at  one  time  spread  over  the  Him> 
a  lay  an  region. 

Nordknsriolo's  Arctic  Expeditjqk  intends  in  part  to  sail  up  tlie 
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^eneeej  finrer  with  the  view  of  returDiDg  to  Europe  across  Siberia,  while 
ibe  otiMr  party  returns  to  Norway  by  sea  in  the  Proven.     The  results 
are  exceedingly  rich,  geographically,  geologically,  and  in  a  zoological 
war.     The  Sea  of  Kara  was  found  to  be  completely  free  of  ice,  and  was 
tiras  crossed  and  dredged  for  the  first  time  by  a  scientific  expedition. 
The  water  at  the  surface  of  the  Kara  was  so  fresh  as  to  kill  the  animals 
brought  up  from  the  bottom.     The  investigations  on  the  ocean  currents 
are  of  much  interest.     If,  says  the  account  in  Nature,  in  the  north- 
em  part  of  the  Sea  of  Kara,  where  the  water  on  the  surface  is  almost 
completely  free  of  ealiy  and  at  this  time  of  the  year  very  warm,  a  flask 
filled  with  water  from  the  surface  is  sunk  to  a  depth  of  ten  fstthoms,  the 
water  freezes  to  ice.    There  are  thus  no  warm  ocean  currents  here  at 
any  considerable  depth  below  the  surface.     On  the  8th  of  August  the 
party  landed  on  the  peninsula  of  Jalmal,  which  separates  the   Sea  of 
Kara  from  the  Bay  of  Obi.     Here  traces  of  men,  some  of  whom  had 
gone  barefoot,  and  of  Samoyede  sledges,  were  visible  on  the  beach. 
Close  to  the  shore  was  found  a  sacrificial  altar,  consisting  of  about    fiA^y 
•kulls  of  the  white  bear  and  walrus,  with  reindeer  bones,  etc.,  laid  in  a 
heap.     In  the  middle  of  the  heap  of  bones  there  stood,  raised  up,  two 
idols,  roughly  hewn  from  driftwood  roots,  newly  besmeared  in  the   eyes 
and  mouth  with  blood,  also  two  poles  provided  with  hooks,  from  which 
hung  bones  of  the  reindeer  and  bear.     Close  by  was  a  fire-place'  and  a 
heap  of  reindeer  bones,  the  latter  clearly  a  remnant  of  a  sacrificial  meal. 
Arctic  Stations.  —  Lieutenant  Weyprecht   has  surprised  geogra- 
phers by  his  common-sense  suggestion  that  hereafter  Arctic  explorers 
should  aim  to  erect  stations  at  difierent  points  in  the  Arctic  regions 
where  observers  should  make  simultaneous  observations,  extending  over 
the  period  of  a  whole  year,  with  identical  instruments  and  according  to 
identical  rules,  giving  their  first  attention  to  physics,  meteorology,  biol- 
ogy, and  geology,  and  the  second  place  to  geographical  discoveries.     Ac- 
cordingly, the  German  Commission  on  Arctic  Explorations  has  recom- 
mended  that  a  principal  station   be   established  on   the  east  coast  of 
Greenland,  with  secondary  stations  on  Jan  Meyer  Island  and  the  west 
coast  of  Spitzbergen. 

MICBOSCOF5r.i 

A  Double  Staining  with  Hematoxylin  and  Aniline.  —  Wlien 
engaged  last  autumn  in  the  Anatomical  Department  of  the  Oxford  Uni- 
versity Museum  in  making  microscopic  preparations  of  brain,  my  atten- 
tion was  especially  directed  to  the  staining  of  the  sections. 

My  first  attempts  were  made  with  haematoxylin  and  carmine.     Of  these 

the  latter  proved  useful  for  detecting  nuclei,  but,  the  protoplasm  of  the 

cells  remaining  almost  uncolored,  it  was  impossible  to  distinguish  the  shape 

of  the  different  cells,  a  matter  of  the  greatest  importance  where,  as  in  the 

^  This  department  is  conducted  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 


1876.] 


67 


brain,  cells  are  met  wiLli  of  such  vanous  shapes  and  sizes*  Another 
great  defSciency  in  the  carmine-stained  sections  was  the  indistinctness  of 
the  fibres.  In  at]  cases  a  long  time  was  required  for  the  carmine  to  take 
any  elTect,  sixty  to  sereoty  hours  being  insufficient  to  suiu  deeply* 

Hi^matoxyliii  produced  much  more  successful  results.  In  the  first 
place,  the  fibres  were  almost  always  brought  out  distinctly  ;  and  secondly, 
die  cells  witli  their  prooesses  were  in  many  cases  clearly  defined.  But 
still  the  cortical  substance  was  frequently  insufficiently  stained,  even  after 
tweniy-four  hours'  immerBioii  in  the  staining  fluid,  which,  owing  to  the 
use  of  alum,  is  sufficient  to  render  the  preparations  too  brittle  to  be  easily 
Btounted.  The  special  value  of  hiematoxyUn  consists  in  the  clearnesi*  with 
which  it  brings  out  the  nuclei  of  the  medullary  substance,  and  the  fihres 
and  cell-processes  of  the  cortical  substance ;  its  fault  is  a  want  of  depth 
in  the  color  of  the  cortical  substance. 

Having  found  aniline  blue  useful  for  staining  some  hardened  tissues,  T 
was  led  to  try  it  in  this  CAse,  The  only  virtue  that  it  had  was  that  it 
atained  the  protoplasm  of  the  medullary  cells  very  darkly,  and  always 
attacked  them  first ;  that  is  to  say,  its  strongest  point  exactly  agreed  with 
tlie  weaken  point  in  hiPmatoxyliii. 

This  led  me  to  double  staining,  and  the  results  were  fully  up  to  my 
expectations.  The  following  is  the  method  of  staining  which  I  finally 
adopted,  Af\er  from  twenty  to  twenty-four  hours'  immersion  in  hicma- 
toxylin  I  washed  the  preparation  in  weak  spirit,  and  then  in  distilled 
water  till  all  the  spirit  was  driven  out,  I  then  immersed  it  in  aniline  for 
from  half  to  three  quarters  of  a  minute,  again  washed  it  in  spirit,  and 
after  the  usual  treatment  mounted  it  in  Dammar, 

The  preparation  of  hapraatoxylio  used  was  that  recommended  by  Frey, 
I,  *.,  A  few  drops  of  an  alcoholic  solution  of  the  pure  crystals  added  to  a 
solution  of  alum  in  water.  The  latter  I  have  used  in  the  jiroportioti  of 
from  two  to  four  grains  of  alum  to  an  ounce  of  water.  The  more  alum 
there  \h  in  the  solution  the  more  rapid  is  the  staining,  but  there  is  great 
danger  of  making  a  thin  section  loo  brittle  hy  the  use  of  much  alum.  The 
aniline  I  diluted  sufficiently  to  be  able  to  see  through  it  pretty  easily. 

The  results  obtained  by  this  method  are  moat  satisfactory.  The  nuclei 
already  stained  by  the  ha^matoxylin  are  made  of  a  richer  color,  while  the 
protoplasm  surrounding  them  b  much  bluer  than  the  nuclei  themselves- 
In  the  cerebellum  the  effect  is  particularly  good,  the  medullary  substance 
being  of  a  rich  purple  and  the  cortical  substance  of  a  pale  blue,  but  show- 
ing the  cells  with  remarkable  clearness. — W.  II.  Poolk,  in  Quart- 
Journ.  Mic.  Science. 

Use  or  Carbolic  Acid  m  Mounting.  —  Mr,  T.  Barnard,  of  Kew, 
-Mellmurne,  oommunicates  to  Seitnce  Gouip  a  reasscrtion  of  the  suc- 
<3easful  use  of  carbolic  acid  as  a  substitut4^  for  turpentine  in  mounting 
insect  dissections*  A  portion  of  the  insect,  fresh,  is  washed,  soaked  for  a 
few  hours  in  pure  carbolic  acid,  and  then  mounted  in  Canada  balsam  with 
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better  effect  than  from  tiu*pentine.  By  the  aid  of  heat  the  mounting  can 
be  acoomplished  almost  immediately.  Zoophytes,  afler  boiling  in  water 
to  remove  the  air,  can  be  successfully  mounted  in  the  same  manner,  being 
transparent  and  flexible,  instead  of  brittle  as  by  the  ordinary  turpentine 
process. 

Eccentric  Pith  op  Climbing  Plants.  —  Mr.  J.  B.  Hyatt  of  Mor- 
risania,  exhibited  at  a  meeting  of  the  Torrey  Botanical  Club  a  microscopic 
specimen  consisting  of  a  section  of  the  stem  of  poison  ivy,  Bhus  Toxieo- 
tUndtoH  L.,  and  having  the  pith  near  one  side  "  like  a  hole  bored  near  the 
edge  of  a  coin.*'  A  similar  structure  is  seen  in  some  other  climbing 
stems,  as  of  Ampelopns^  though  |not  in  all  such  ;  and  the  editor  of  the 
Bulletin  suggests,  as  a  mere  conjecture,  that  the  extraordinary  one- 
sided thickening  may  indicate  that  the  plant  is  nourished  by  the  root- 
lets imbedded  in  the  bark  of  the  tree. 


SCIENTIFIC  NEWS. 

—  The  Department  of  the  Interior  has  issued  a  circular,  prepared  by 
Professor  Otis  T.  Mason,  designed  to  direct  the  attention  of  the  agents 
of  the  Indian  Bureau  and  others  to  the  collection  of  objects  and  infor- 
mation for  the  purpose  of  representing  at  the  Centennial  Exposition  the 
history  of  culture  among  the  aborigines  of  America,  including  the  tribes 
now  in  existence  and  those  which  are  nearly  or  quite  extinct. 

—  We  regret  exceedingly  to  hear  of  the  untimely  death  of  Dr.  Wil- 
lemoes  Siihm,  the  amiable  and  accomplished  naturalist  of  the  Challenger 
party.  He  was  a  student  and  assistant  of  Professor  Siebold,  of  Munich, 
when  invited  to  accompany  Professor  Wyville  Thompson.  American 
naturalists  may  remember  his  cordial  and  hospitable  spirit.  He  was  a 
special  student  of  the  lower  worms  and  the  Crustacea. 

—  At  the  opening  meeting  of  the  Royal  Geographical  Society,  Novem- 
ber loth,  Sir  H.  Rawlinson  referred  with  great  satisfaction  to  Stanley's 
exploration  of  the  Nyanza,  and  exhibited  a  complete  chart  of  the  lake, 
drawn  by  Stanley. 

—  Dr.  Francisco  Todaro  from  his  studies  on  the  tunicate,  Salpa,  de- 
clares that  it  has  an  amnion,  and  is  developed  in  a  true  uterus. 

—  A  suggestive  article  entitled  Consciousness  in  Evolution,  by  Pro- 
fessor Cope,  has  been  reprinted  from  the  Penn  Monthly  for  August. 

—  Science  Teaching  to  Young  Children,  in  i^o^ure  for  November  18th, 
gives  many  useful  hints  on  this  topic  We  doubt,  however,  whether  en- 
tomology is  rather  a  "  holiday  than  a  school  subject,''  as  it  seems  to  us 
that  it  can  be  taught  with  as  much  ease  and  profit  as  even  botany. 

—  In  American  Geological  Surveys,  by  Professor  Geikie,  in  Nature 
for  November  4th,  he  speaks  in  a  flattering  way  of  Hayden's  U.  S.  Geo- 
logical Sonrcy  of  the  Territories. 
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—  Apropos  of  surveys^  we  iritst  that  the  frieDcb  of  ideiiee  ftiid  higher 
educaliou  iu  MassachusetU  will  vigorously  urge  the  importauce  of  a  re- 
fiurvcy  of  tlic  geology  unci  biology  of  that  Sute.  Th«>  vote  in  the  legis- 
lature lfL8t  ye»r  wiis  so  decide^Uy  in  its  fuvor  that  it  wntiUl  seem  u.s  if  n 
second  he»iriiig  uud  renewed  effort  ou  the  part  of  men  of  culture  might 
bring  about  the  aoooiaplifihment  of  the  plan  urged  laat  winter  upon  the 
attention  of  Uie  legislature,  and  which  came  so  near  to  definite  and  favor- 
able action. 

—  I)r,  Uurtneisten  of  Buenos  Ay  res*  is  pif  paring  for  the  Centeanial 
Exposition  at  Philadelphia  a  work  on  the  fossil  horse  of  the  Argentine 
Republic,  to  be  published  in  large  folio  with  eight  plates.  He  is  also 
jnst  sending  to  press  the  first  volume  of  his  Physical  I>eseriptiou  of  the 
Argentine  Republic. 

—  The  Boston  Society  of  Natural  History  proposes  to  send  to  the 
Centennial  Exhibition  an  epitome  of  its  museum,  including  plans  of  the 
building  aud  case:*,  For  this  purpose  tifteen  cas«s.  occupying  one  hun- 
dred and  live  feet  of  Linear  measure,  will  be  needed.  Besides  this,  a 
selected  portion  of  the  New  England  collection,  now  an  attractive 
feature  of  the  museum,  will  be  placed  on  exhibition.  It  is  estimated 
that  this  portion  could  be  completely  illuBtrated  with  selections  occupy- 
ing twelve  crises,  extending  eighty*four  feeu  Work  has  already  begun 
under  the  direction  of  Professor  Hyatt,  the  custodian, 

—  The  Monifdy  Weather  Review  of  the  Weather  Signal  Bureau  at 
Washington,  with  its  maps  and  quite  full  record  of  biological  phenomena, 
will  interest  students  and  prove  after  a  series  of  years  of  very  consid- 
erable scientific  value.  With  little  effort  more  contributors  might  per- 
haps be  enlisted,  ^o  that  thi^  connection  of  meteorological  phenomena  and 
the  sudden  appearance  of  swarms  of  grasshoppers,  for  example,  could  be 
traced,  and  possibly  insect  years  be  predictcAd.  nml  iluis  farmers  warned 
a  year  in  advance  of  devastations  by  iusectii^ 

—  An  excellent  article  on  the  wild  grasses  ol  >iLbraaka,  by  Professor 
Samuel  Aughey,  appears  iu  the  Neu^  York  7nhttne  for  November  26th. 

^ —  An  elaborate  quarto  work  on  the  amphipod  Crustacea  (  Gnmmarid^) 
of  the  Sea  of  Baikal,  by  Dr-  Dy bo wsky,  illustrated  by  fourteen  platea 
(in  part  colored),  has  lately  been  published  by  the  Entomological  Society 
of  St,  Petersburg. 

—  A  retriever  dog,  say:)  Nature^  whose  owner  was  working  in  the 
garden  of  the  Bath  Institution,  lately  killed  a  favorite  cat,  a  frequenter 
of  the  same  grounds.  Having  committed  tliis  unprovoked  murder,  the 
dog  deliberately  took  the  cat  in  his  mouth,  carried  it  some  distance,  dug 
a  deep  hole  behind  some  bushes,  and,  after  depotitiog  the  cat  therein, 
carefully  replaced  the  earth ;  and  had  he  not  been  observed  there  would 
have  been  no  evidence  of  the  crime.  Shortly  aftei%  ihe  dog  lutit  hi^^  life 
by  poison,  probably  a  penalty  for  the  otTense, 

Had  the  dog  lived,  would  he  not,  more  canine^  have  exhumed  the  cat 
for  dietetic  purposes? — Ed*  Naturalist. 
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PROCEEDINGS   OF   SOCIETIES. 

Philosophical   Society  op  Washington,  November  20,  1875. 
—  Dr.  Woodward,  of  the  Army  Medical  Museum,  gave  an  account,  illos- 
trated  by  photographs  and  illuminated    photographic  pictures    thrown 
upon  a  screen,  of  spurious  lines,  noted  by  Dippel,  and  more  lately  in  a 
British  periodical,  as  genuine,  seen  on  certain  diatoms.      The  species 
Fnutularia  Saxonica  has  transverse  lines  of  extreme  fineness,  and  lon- 
gitudinal lines  had  been  described  by  Dippel  and  others,  some  assert^ 
ing  that  the  latter  were  coarser  and  others  that  they  were  finer  than 
the  transverse  ones.     Dr.  Woodward  showed  very  clearly  by  his  illumi- 
nated slides,  enlarged  on  the  screen  forty-five  thousand  diameters,  that 
the  longitudinal  lines  appeared  not  only  on  the  diatom  but  also  on  the 
spade  external  to  it,  and  similar  lines  appeared  about  specks  of  dirt  on 
the  plate.     These  could  be  varied  in  coarseness  by  different  illumina- 
tions of  the  object.     Hence  he  concluded  that  they  were  spurious,  and 
caused  by  diffraction  of  light  from  the  midriff,  or  the  edge  of  the  diatom, 
or  any  other  object  in  the  field.     He  remarked  that  the  existence  of  real 
lines  could  be  determined  by  the  fact  that  they  did  not  vary  in  number 
under  varying  illuminations  or   focusing;   they  were  either   seen    uni- 
'formly,  or  not  seen  at  all. 

December  4,  1875.  Professor  Henry  read  a  short  account  of  some 
peculiarities  o^  partial  loss  of  vision  in  circumscribed  portions  of  the 
retina,  which  Dr.  Woodward  explained  by  a  congestion  of  one,  or  a 
part  of  one,  of  the  tuberculie  quadrigemxn(B  of  the  optic  nerves. 

Mr.  J.  K.  Gilbert  read  a  paper  on  ripple  marks  as  observed  by  him 
in  the  Geological  Survey  of  the  Territories  under  Major  Powell.  He 
concluded  that  the  sharper  edges  of  the  ripple  marks  were  frequently,  if 
not  always,  the  upper  edges,  and  suggested  that  the  theory  of  ripple  marks 
as  uniformly  connected  with  littoral  action  did  not  explain  the  facts  suffi- 
ciently. He  supposed  that  they  might  be  formed  in  deep  water  by  trans- 
mission of  vibrations  through  the  water  acting  on  the  material  at  the 
bottom.  Professor  Henry  said,  that  while  it  was  evident  that  ripple 
marks  were  of  difierect  kinds,  yet  that  he  considered  it  certain  that  their 
formation  was  always  the  result  of  motion,  either  of  air  or  water.  Major 
Powell  contended  for  the  formation  of  ripple  marks  at  the  bottom  of 
comparatively  deep  water  in  which  no  current  existed.  Professor  Abbe 
mentioned  the  observations  of  an  Italian  who  had  come  to  the  conclusion 
that  motion  capable  of  producing  ripple  marks  might  be  propagated  even 
to  the  depth  of  over  one  hundred  fathoms. 

American  Academy  of  Arts  and  Sciences,  Boston,  November  9. 
— -  Mr.  Straoo  Watson  presented  a  paper  on  a  collection  of  plants  re- 
cently made  by  Dr.  E.  Palmer,  in  Guadalupe  Island,  off  Lower  Cali- 
fornia.    It  was  found  to  contain  one  hundred  and  nineteen  species,  in- 
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cludiDg  iweniy-one  beloDging  to  the  higher  cryptogamic  orders,  besides 
a  dozen  of  probably  recent  introductioD.  The  number  of  new  species  i» 
tweiity-two,  witii  two  new  genera,  almost  all  nearly  allied  to  Californian 
spedes  and  genera*  Of  those  before  known,  all  are  Californian,  and 
most  have  a  wide  range  through  that  State.  Tlie  flora  of  Mexico  is 
scarcely  repreiienie<l,  hut  on  the  other  hand  some  fresh  indieations  are 
fuund  of  a  connection  betweea  our  western  flora  and  that  of  South 
America. 

Boston  Society  op  Naturax  Histoby.  —  November  17th.  Mr, 
W«  K.  Brooktt  read  a  paper  on  the  egg  and  bud  development  of  Safpa  $pi^ 
nota  (Otto).  The  life-history  of  Salpa  may  be  stated  in  outline  as  fol* 
lows  :  the  solitary  Salpa  is  the  female^  which  produceji  a  chain  of  males  by 
huddiug,  dtsohargiug  au  egg  into  each  bufore  birth.  These  eggs  ai-e  im- 
preguaied  while  the  jcouids  of  the  chaLii  are  small  and  sexually  imma« 
ture,  and  develop  into  females,  which  give  riae  to  other  males  by  budding. 
After  the  embryo  has  been  discharged  from  the  bo<ly  of  the  male,  the 
latter  grows  up,  becomes  sexually  mature^  and  discliarges  ita  seminal 
fluid  into  the  water,  by  means  of  which  it  is  carried  to  the  eggs  within 
ihe  bodies  of  younger  chains. 

December  1st,  31  r.  S.  H.  Scudder  gave  an  account  of  the  geographical 
di&tnbution  of  Vaneua  cardut  and  K  Aiaianta^  two  butterflies  of  wider 
mnge  than  any  others  known.  He  attempted  to  show  by  the  fact^  ai 
command,  and  by  the  dLstribution  of  the  other  species  of  the  genus,  that 
F.  rardui  originated  in  North  America  and  K  Atalania  in  Europe, 
Both  the  species  are  now  found  over  either  hemisphere,  and  V,  cardtai 
over  nearly  the  entire  globe.  The  communication  will  he  given  in  full 
in  a  future  number  of  the  Nat cra list. 

PfofeJiKor  James  D.  Dana  made  a  commanication  on  metamorphism 
and  pseudo-morphism  in  rnineraU,  in  reply  to  Dr.  Hunt's  strictures  on 
the  author  s  views  regarding  these  phenomena.  A  Prodome  of  the  Ta- 
banid^e  of  the  United  States.  P^rt  II.  The  Genus  TabanuSf  by  C.  R. 
Osten  Sacken,  was  read  by  title. 

Natural  History  Society  at  Michigait  Agricultural  Col- 
LBOKi  Notes  of  Remarks  made  at  late  Meetings.  —  Two  roots  of  the 
aiparagus  were  found  of  equal  size,  about  one  eighth  of  «n  inch  in  diam- 
eter, of  wliich  one  had  grown  right  through  the  centre  of  the  oth^r, 
or  the  one  had  grown  about  the  other.  They  were  not  fastened  to  each 
other,  I.  #».,  one  was  loose  in  the  cavity  where  it  had  grown.  Roots  of 
basswooU  iiud  beech  were  found  grown  firmly  together  like  a  net- work, 
united  in  many  places.     Some  of  these  were  over  an  inch  in  diameter. 

The  haf-cutting  bee  is  very  common  about  Lansing,  Mich.  It  is 
quite  destructive  to  leaves  and  petals  of  roses,  the  petals  of  Petunia^ 
Pelarf/auinm^  and  many  others.  The  beauty  of  some  beds  of  flowers  is 
often  much  injured  by  them.  Their  cells  are  frequently  found  made  of 
bill  of  leaves  and  petals.    Quite  a  number  were  found  in  a  woolen  stock- 
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ing,  where  they  were  placed  during  a  few  days.  In  one  case  there  were 
tweucy-seven  pieces  of  leaves  to  make  a  cell,  and  thirteen  round  pieces 
at  the  ends. 

A  plant  of  Portulaca  olerarca  (common  purslane)  weighed  one 
pound  and  thirteen  ounces,  and  by  careful  estimate  produced  about 
1,250,000  seeds. 

A  student  brought  in  a  horn  about  six  inches  long,  and  over  two 
inches  in  diameter,  slightly  curved  and  blunt  at  the  apex.  The  horn 
was  suspended  on  the  abdomen  of  a  sheep,  a  little  to  one  side.  It 
could  be  easily  slipped  around.  It  was  there  a  year  or  so  before  the 
sheep  was  killed. 

A  student  had  noticed  that  the  dandelion  opened  and  closed  four  times 
before  the  flowers  were  withered  and  seed  began  to  appear.  On  fair 
days  it  closed  earlier  than  on  cloudy,  varying  from  noon  till  four  o'clock. 

Buffalo  Society  of  Natural  Sciexcks.  —  November  5,  1875. 
The  following  paper  was  read  :  A  List  of  the  North  American  Syrphidae, 
by  C.  R.  Osten  Sacken.  Mr.  Grote  announce<l  that  his  Check  List  of 
North  American  Noctuida;  was  in  the  printer's  hands,  and  would  be  is- 
sued by  Reinecke  and  Zesch,  500  Main  Street,  Buffalo,  during  the  pres- 
ent month.  Mr.  Grote  exhibited  a  specimen  of  a  new  species  of  Trigo- 
nophora  for  which  the  name  Trigonophora  V-bninneitm  was  proposed.  It 
was  synonymous  with  the  var.  A.  of  periculosa  Guen. 

December  3d.  Dr.  Rohlff,  the  African  traveler,  was  the  guest  of  the 
evening.  The  following  paper  was  read:  An  Illustration  of  North 
American  Agrotis,  by  Dr.  Leon  F.  Harvey. 

Cambridge  Entomological  Club.  —  November  12,  1875.  Dr. 
Hagen  exhibited  queens  of  white  ants  {Termes  Jlavipes)  found  by  Mr.  H. 
G.  Hubbard  in  Florida.  No  queens  of  this  species  have  ever  been  found 
before  in  this  country,  and  but  one  anywhere.  The  females  are  nnde- 
veloi)ed,  being  wingless,  but  sexually  mature.  Dr.  Hagen  dwelt  upon 
the  extreme  importance  of  a  popular  knowledgo^of  the  danger  to  which 
all  wooden  buildings  are  subjected  by  the  presence  of  these  insects,  which 
occur  not  uncommonly  over  the  country. 

Mr.  S.  H.  Scudder  spoke  of  the  supposed  relation  of  the  *'  osmateria  " 
of  certain  butterflies  (Equites)  with  the  transverse  fissure  and  prehensile 
organ  of  the  underside  of  the  prothorax  in  other  butterfii(?s. 

National  Academy  of  Sciences.  —  Meeting  held  at  Philadelphia, 
November  3d  and  4th.  Professor  Pumpelly  read  a  pa[»er  on  the  influ- 
ence of  marine  life  and  currents  in  the  formation  of  metalliferous  de]>osit8. 
As  an  instance  of  the  presence  of  the  heavy  mf^tals  in  marine  animals, 
he  remarked  that  Bischoff*  extracted  an  appreciable  amount  of  silver 
from  only  \^  pounds  of  Pocillopora  alcicornis.  one  of  the  commonest 
reef-building  corals.  Professor  R.  E.  Rogers  accounted  for  the  action 
of  the  ste^m  geysers  of  California  by  chemical  processes  at  the  surface. 
The  heat  is  caused  by  the  action  of  air  and  water  upon  iron  pyritest 
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generating  oxide  af  iron  und  sulphuric  acid,  which  readily  form  sutphato 
of  Iron* 

NATt'RAt  HisTORT  Society  op  Montreal,  —  Novemher.  A 
pnpcr  by  Mr,  !L  G.  Veniior,  on  the  grdeua  ajjd  plumbago  deposiiB  of 
Kasteni  Ontarioi  was  rea*K  Mr*  Vemjor  bvlieves  that  at)  the  so-called 
Laureritiaii  rocks  which  contain  Eozotin  and  many  metailiferoud  depositi 
(^aleua,  apatite,  etc.)  are  of  Sihirimi  or  Cam))rmn  agn.  These  racks 
are  always  asiiociated  with  cr^'Blallint*  limeBtones*  The  Huron iau  group 
he  beJievea  to  be  next  oklcst,  and  lastly  there  is  a  great  tract  of  Axoic 
gueiases,  etc,  which  are  trnly  Laureutian,  The  true  Azoic  Laurejjiian 
beds,  in  this  view,  do  not  contain  tuetallifarous  deposits,  nor  crystalline 
limes  touef^ 
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pROCEKDmCS    OFTtlE    ROYAL    GkoGRAMIICAL    SoCIETYj  XIX*    7. 

Summary  of  recent  Observations  on  Ocean  Temperature,  made  in  the 
Challenger  and  Tuscarora,  in  relation  to  the  Doctrine  of  a  general  Oce- 
anic Circulation  sustained  by  Difference  of  Temperature. 

Peticrmann's  Mittheilungen,  xxi.  10.  —  The  Russian  Amu- 
Datjft  Expedition*  A  Natural  History  Journey  to  Patagonia,  by  Dr.  K. 
Berg.  Chinese  Travelers  of  the  ^liddle  Ages  to  West  Asia,  by  Dr.  E. 
Bret«chn eider.  Journey  to  Araguaya  by  Dr.  Couto  d©  Magulhaes  in 
January,  1665.  Notes  on  the  Oasis  El  Chargeh,  by  Dr.  Schwelnfurth. 
C.  Weyprecht's  Survey  of  the  Northern  Coast  of  Nowaja  Semlja  in  Sep- 
tember and  October,  1872,  October  18,  Paul  SolciUet^s  and  Largean's 
Travels  in  tlie  Sahara  and  to  SoudiiDtby  Gerhard  liohlfs.  Pictures  from 
the  Far  North,  by  Karl  WeyprechL  The  latest  Travels  in  Australia,  by 
E.  Behm.  The  Spread  of  the  Egyptian  Power  in  the  Upper  Nile  and 
its  Geographical  Results.  Supplementary  number^  ^4.  Journey  through 
North  Africa  from  Kuka  to  Lagos,  by  G.  Rohlfs.  35.  The  Population 
of  the  Earth,  by  Behm  and  Wagner.  3G.  Four  Address ejs  on  the 
Caucahus,  by  G.  Radde.  ^7.  Carl  Mauch^s  Journey  in  the  Interior  of 
South  Africa,  16G5-72, 

rn»^:  Gkograpiiical  Magazine.  —  November,  1875.  The  Arctic  Ex- 
pedition, iii.,  iv.  A  Glance  at  the  Results  of  the  Expedition  to  ilassar 
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INDICATIONS  OF  TilE  ANTIQUITY  OF  THE  INDIANS 
OF  NORTH  AMERICA^  DERIVED  FROM  A  STUDY  OF 
THEIR  RELICS. 

HY   OR.    C.  €.    A»»OTT. 

T^HE  stone  iiiipletiients  of  the  Indian  kmg  since  lost  in  the* 
^  chase,  liroktm  in  tin*  conflict,  or  discarded  when  metab  were 
introduced,  as  we  now  gather  them  up  singly  or  by  the  score, 
seem  to  give  us  no  clew  to  those  most  interesting  of  all  questions 
connected  with  them,  Wlien  were  the  first  of  these  stone  imple- 
ments shaped?  How  many  centuries  have  passed  since  the 
Indian  first  reached  our  shores,  and  armed  himself  with  these 
rude  weapons? 

That  isolated  specimens  of  relic«,  however  occurring,  should  be 
valueless  in  this  respect  is  quite  natural,  considering  the  many 
circumstances  which  might  arise  to  place  single  implements  in 
the  most  ufllooked-for  places  ;  but  on  the  other  hand,  wlien  an 
opportunity  is  Intd  of  securing  nearly  the  entire  series  of  relics 
left  by  a  departed  rac>e  in  a  single  locality,  and  of  examining 
them,  not  simply  on  the  shelves  of  a  cuhinet,  but  as  they  lie  upon 
and  in  the  ground,  then  there  is  an  opportunity  afforded  of  gath- 
ering facts  concerning  them  other  than  the  extent  of  their  varia- 
tion in  Bbiipcsand  uses  ;  jind  particularly  may  %ve  learn  something 
of  the  relationship  they  bear  to  each  other  with  reference  to  tlie 
vexed  question  of  their  antiquity. 

In  previous  articles  in  this  journal  (voL  vi.)  I  have  briefly 
called  attention  to  the  vast  numbers  of  relics  found  in  Central 
New  Jei-sey,  and  drawn  a  distinction  between  the  ruder  and  the 
more  elaborate  forms,  considering  the  former  strictly  paleolithic 
implements ;  but  that  from  this  stage  of  culture  to  that  of  the 
polished  stone  age  there  had  been  an  unchecked  development,  a 
gradual  merging  of  the  one  into  the  other  condition.     Subsequent 
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flSndieE  bare  kd  to  a  modification  of  this  view,  and  a  separation 
ci  ibe  two  clasfies  of  relics  as  traces  of  distinct  peoples.  This 
Bubjai!!  I  p»rc*pci9e  to  dwell  upon  at  some  length  in  a  subsequent 
article,  aini  desire  to  call  attention  now  to  what  I  believe  to  be 
jtoshaTe  iDdkaLacntf  of  the  very  great  length  of  time  during  which 
the  IiHiiac  ommpted  New  Jersey,  as  derived  from  the  study  of 
tiiciQicasds  of  5t»De  implements  gathered  by  myself. 

Unless  some  very  marked  geological  change  occurred,  obliter- 
ating ffrery  vestige  of  the  former  surface  of  the  country,  lost 
paksolixhic  implements  would  naturally  occur,  scattered  about, 
and  wliat  more  probable  than  that  men  of  a  later  ^>eriod  should 
oocasioDally  pick  up,  preserve,  and  utilize  them  ?  The  difference 
between  a  paleolithic  and  a  neolithic  flint  hatchet  is  not  as  great 
a§  that  between  an  ancient  stone  and  a  modern  metal  hammer ; 
and  Nilason*  refers  to  a  stone  hammer  of  undoubted  antiquity 
being  long  used  by  a  carpenter,  who  had  put  it  to  uses  similar  to 
these  of  its  prehistoric  owner.  When,  therefore,  among  true  In- 
dian relics  that  occasionally  are  found  lying  together  as  the  series 
described  by  the  writer  in  this  journal,^  that  marked  the  site  of 
a  ***  homestead  of  the  stone  age,"  there  happens  to  be  "rudely 
chipped  implements  "  associated  "  with  some  of  the  very  finest 
wrought  stone  weapons  and  arrow-heads,"  it  is  not  necessary 
to  conclude  that  the  latter  were  made  at  the  same  time  as  the 
others,  for  we  are  not  sufficiently  familiar  with  the  every-day  life 
of  the  stone-age  Indian  to  assert  that  he  could  have  found  no 
ose  for  these  rude  productions  of  his  predecessors,'  on  the  one 
hand,  or  that  he  did  not  gather  them  up  for  use,  or  work  them 
over  into  better  forms,  when  they  happened  to  be  met  with.  In- 
asmuch as  these  rude  rehcs  that  are  intimately  associated  with 
newer  relics  invariably  exhibit  a  greater  degree  of  weathering  and 
decay  than  accompanying  implements  of  the  same  mineral,  it  is 
not  difficult  to  separate  them  ;  and  whatever  the  use  to  which 
Uiey  may  have  been  put,  it  appears  certain  that  they  were  occa- 
sionally gathered  —  veritable  relics  of  a  departi*d  people  then 

by  the  Indians  for  some  practical  purpose. 

As  arrow-heads  are  the  best  known  form  of  Indian  relics,  and 

as  they  certainly  outnumber  all  other  forms,  and  are  abundant 

frequently  where  no  other  pattern  is  found,  they  afford  by  reaison 

of  their  numbers  excellent  opportunities  for  determining  various 

questions  concerning  the  condition  and  degree  of  culture  of  the 

1  Stone  Age  in  Scandinavia,  2d  fd    p.  69. 
«Vol.  vil.,  p.27l. 
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people  unnig  and  making  them.  I  will  tlierefurt?  firat  refer  to 
tljL»jii,  hi  ondca voting  to  point  out  the  indieiition«  of  the  antiquity 
iif  the  Jmiiaii. 

Oil  examining  H complete  serie«of  arrow-hcuds  from  on©  locality, 
we  find  tliat  whatever  ininenil  was  avaihihle  wiis  utilized  in  their 
manid'acture,  and  on  the  sites  of  arrow-makers'  workshops  not 
only  is  there  a  vast  aceuinuhition  of  chips  of  the  more  popidar 
minemis  for  anvnv-heads,  hut  quantities  of  water- worn  pebbles 
from  the  river  and  brook  btfds,  wliieli  haye  been  split  in  two,  or 
otherwise  tested*  to  see  if  by  the  first  fracture  they  gave  promise 
of  being  available.  Agitin,  certain  minemla  seemed  apfcially 
adapted  for  a  given  pattern  of  an*ow-point3,  and  were  used  almost 
exclusively  for  it.  We  have  here  certmnly  an  iinquesticmable 
indication  that  the  art  of  arrcn%*-inaking  had  been  progresnive, 
whether  the  progress  was  made  while  the  Indians  wt're  in  this 
country^  or  aapiired  previously.  In  either  ciise,  the  progress  liad 
been  made;  and  when  we  find  rude  an'ow-ht*ads  in  consider- 
able numbers,  of  plain  patterns,  s<;attered  singly  about  fields  and 
forests,  it  is  quite  conclusive  that  these  are  the  forerunners  of  the 
former,  —  the  elaborate  jasper  specimens,  — and  that  the  progress 
ID  the  art  of  arrow-making  was  acquired  during  the  Indian's  occu- 
pancy of  this  territory.  As  this  was  very  slow,  the  date  of  his 
arrival  reaches  back  into  strictly  [)rehistj^>ric  times. 

Having  seen  that  different  minends  were  used  by  the  Indians 
in  arrow-making,  let  us  consider  in  detail  what  evidence  there 
is  of  great  improvement  in  the  procluetion  of  these  implements. 
The  poor  specimens  of  themselves  do  not  simply  indicate,  as  might 
l>eclaime4l,  that  they  are  the  work  of  beginners  in  the  flint-chip- 
[)ing  art,  for  they  are  found  in  such  localities  and  under  such  con- 
ditions far  tfHJ  often  for  one  not  to  see  that  they  are  the  weapons 
of  an  earlier  time  than  are  the  more  elabonitely  wrought  forms 
ftmnd  near  them*  In  a  country  overgrown  with  forests,  wlicre 
there  is  annually  a  vast  deposit  of  dead  leaves,  there  necessarily 
is  a  steady  increase  in  the  depth  of  the  soil  by  the  deposition  of 
a  thin  layer  of  vegetable  mold.  Tliis  incre^ise  I  believe  to  be 
about  one  one  hundred  and  twenty-eighth  d  J^)  of  an  inch  per 
M  annum,  in  beech,  oak,  and  chestnut  woods.  If  on  examination  of 
the  undisturbed  s*jit  of  surli  forest  tra*^ts  we  find  jasper  and 
quarts  arrow-heads  at  a  de{)th  of  ten  inches  w4iich  are  large,  not 
acutely  pointed  or  symmetriciil,  and  of  the  simplest  patterns,  as 
the  leaf-sluiped  or  triangular  ;  and  smaller,  symmetricaK  stemmed, 
barbed^  acutely  pointed  specimens  two  or  three  inches  deep,  as  a 
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rule ;  then  I  submit  it  is  quite  certain  that  the  former  are  about 
thirteen  centuries  old,  and  the  latter  ranging  from  two  and  a  half 
to  four  centuries.  This  is  what  really  occurs  in  New  Jersey,  and 
in  part  I  rest  the  claims  of  the  Indian's  antiquity  thereupon. 

Again,  in  the  river  flats  that  are  yearly  and  semi-yearly  over- 
Bowed,  this  same  cimdition  obtains ;  and  the  deeper  in  the  depos- 
its—  which  are  constantly  increasing  in  depth,  and  have  been 
since  the  river  assumed  its  present  dimensions  —  that  we  find  these 
arrow-heads,  while  mineralogically  the  same  with  the  very  finest, 
they  show  less  skill  in  the  workmanship.  This  applies,  as  we  shall 
see,  to  all  other  forms  and  varieties  of  weapons,  domestic  imple- 
ments, and  ornaments ;  and  gives  us  evidence  of  an  improving 
savage,  who  subsequently  reached  a  somewhat  higher  stage,  be- 
yond which  he  has  no  capability  of  going. 

The  grooved  stone  ax  is  a  form  of  Indian  relic  that  is  a  marked 
feature  of  the  stone  weapons  of  the  Indians.  They  are  mod- 
erately abundant  everywhere,  and  tens  of  thousands  are  probably 
•till  lying  in  the  soil.  I  have  knowledge  of  one  field  of  twelve 
acres  from  which  have  been  alreivdy  gathered  one  hundred  and 
thirty  sj)ecimens,  and  every  plowing  brings  others  to  the  surface. 
These  axes  give  us  the  same  evidence  of  gradual  improvement 
I  have  pointed  out  as  existing  in  the  case  of  arrow-heads.  Weap- 
ons of  this  pattern  are  strictly  a  neolithic  form,  the  groove 
making  it  a  polished  or  ground  stone  implement.  They  are 
never  made  of  "  flaking  "  material,  but  are  pecked  or  hammered 
into  shape,  then  smoothed  or  polished.  In  the  apparently  more 
ancient  graves,  these  axes  are  pebbles  from  the  river  bed,  that 
have  acquired  something  of  an  ax  8hji|>e.  The  edge  was  first 
hammered  and  then  smoothed  by  rubbing,  and  a  roughened  circle 
made  about  it,  at  or  near  the  middle  of  the  stone.^  Derived 
from  such  a  rude  relic  we  have,  in  later  times,  very  carefully 
grooved  specimens,  many  with  the  groove  faced  wit^i  high  ridges, 
that  give  the  depression  a  double  depth.  The  edge  is  a  mar- 
vel of  accuracy  in  tool  making,  being  as  correctly  formed  as 
in  the  most  elaborate  steel  ax  of  the  present  time,  although  of 
oounw  nf>t  as  thin  in  the  blade,  and  as  sharp.  These  perfect  stone 
axes  occasionally  are  turned  up  in  plowing,  but  most  frequently* 
are  found  in  graves,  associated  with  finely  wrought  jasper  spears 
and  other  weapons ;  but  never  in  the  oldest  graves,  or  the  deep, 
undisturbed  soil.     Examination  of  the  mud  of  the  river  flats,  and 

1  Rtone  tool*,  m  ham  inert,  whetstones,  etc.,  indicative  of  the  method  pnrsaed  in 
making  iheae  and  other  wctpoM,  are  rerjr  abundant  in  some  localities. 


1876.]  Antiquity  of  the  Indiam  af  Mrik  America.  69 

other  localitiee  where  Analogous  changes  are  iu  oporHtioti,  yields 
precisely  the  mim^  results,  as  to  the  degree  of  excel leiice  of  work- 
manship in  <*o!upari8on  with  the  depth  at  which  they  txxur,  as 
in  the  caae  of  arrow*point«^  and  I  draw  the  same  concluBiona  in 
the  one  iiistiince  as  in  the  other. 

Before  referring  to  potter\  and  its  bearings  on  tliis  question,  I 
desire  verj*  briefly  to  call  attention  to  an  interesting  point  con- 
nected with  every  large  series  of  stone  implements  from  a  given 
locality;  that  is,  that  there  are  very  many  fortns  of  such  relics 
that  are  never  found  except  of  advanced  workmanship*  In  pro- 
|3ortion  as  the  implements  of  the  Inilian  were  of  primitive  make, 
they  were  few  in  furnis,  one  form  answering  for  a  variety  oj  pur- 
poses ;  but  advance  in  the  art  suggested  variations  in  shape  to 
meet  particular  uses ;  and  so,  in  proportion  as  we  find  a  speci- 
men  of  a  s[>ecialized  shapes  we  find  it  elaborately  wrought  and 
of  fine  material.  A  rudely  nicked  flint  flake  was  never  yet  met 
with  that  there  is  a  shadow  of  reason  for  believing  answered  as 
a  saw,  and  was  thus  used.  The  wavy.  Kiw-like  edges  of  many 
spear-heads  doubtless  suggested  that  tool ;  and  carefully  toothed, 
thin  flakes  of  jasper  are  frecjuently  found.*  that  unquestionably 
were  made  for  sawing,  and  for  this  use  only.  Tlie  large  **  scrap- 
ers,'* especially  those  occurring  in  fresh-water  and  marine  shell- 
heaps,  are  not  generally  very  carefully  shaped,  and  the  major- 
ity are  made  of  easily  worked  material.  Like  arrow-heads,  they 
give  evidence  of  gradual  improvement.  With  the  ruder  shapes 
of  this  implement,  just  referred  to,  there  are  never  found  jissaci- 
ated  the  delicately  ehipjied,  diminutive  "^^  scrapers,''  as  they 
are  usually  called,  which  were  certainly  intended  for  other  uses 
than  cleansing  skins.  These  miniature  '*  skin- dressers  ''  were 
doubtless  suggested  by  the  typical  scraper;  and  so  are  of  later 
origin.  They  are  met  with  upon  the  surface  of  the  ground, 
and,  whatever  their  use,  are  simply  another  instance  of  what  I 
stati'd  concerning  arrow-heatls  and  axes.  If  correct  in  my  con- 
clusions with  reference  to  Indian  relics  as  a  whole,  the  bearing  of 
the  above  remarks  regju'ding  specialized  forms,  such  as  described, 
on  the  question  of  the  antiquity  i>f  the  Indian,  is  <»bviou8. 

There  is  no  one  class  of  relics  by  which  the  general  advance  in 
art  (*an  be  estimated  better  than  that  of  pcittery.  This,  in  a 
more  or  less  fragmentary  condition,  ck'cui's  assm*iated  with  neo- 

1  In  n  fmh-wAter  ftheU-heiip  of  ffmUed  dioK^ntions,  »Soiat«d  on  the  bank  of  n  ^mkU 
rreckf  Um%  been  faiin<l  ii  jumper  inw  tercn  inchcB  in  length,  and  near  It  levcral  libic 
ufdct^r  tliM  htiil  ckideittly  been  cut  in  sections  wiili  tht»  implement* 
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inm*  « HH^  .uJi*rr-!x*eiiLi  vii*-rev*rr  found,  either  on  the  s 
■iit^  ajL  r  :iu.-j-ri  jL  2TkT*-i.  This  ass'^ciation  is  a  relia 
"ii  "a*?  iiffr  jc  fc-i'r.oLjitLyiDg  r*flies,  especially  when  mt 
zrv'-sk.  3  c  h^x'^ri.c  iri.r*:  would  be  chosen  to  contain 
i»u-t-i  ▼-ni  lit-  >'C-.  I  ha\>r  invariably  found  in  tl 
▼'iir-i  zrnL  :ijdi*a;:r.iii<^  :rr<-*^[»e«;tive  of  their  cc»ntent8 
u-aj*>  r  •riii«?iu*-rto:ij*-  tLii'^uity.  that  the  contained  reli 
▼•x;i  -1**  *a:>-Ti4-.  ♦•rjj^-sjrje* :  and  esj>ecially  is  this  tr 
>  rr.*^-  I:  i*  -i^irT  rtuTY^  and  free  from  all  attenipta 
Tkt^irjmi  n,  vu^i  jusH'-Ktih-ued  with  coarse,  unskillfully 
^*ski.yn»  :  tii-  -;iit»irtoi*-.  iiighly  decorated,  —  by  figurc*8 
V«ir>Tii*.  •ic  -fi  »r*^.  —  and  fiij<;  in  its  composition  wl: 
a  XTTfr'rf*  *-  »LU»j.Jiifr  '^arr-fuJiy  wrought,  aitistic  jasper  s 
iiT  'W->:ijLi*L.  aii-j  LJ^-ijiy  polislj*?d,  symmetrical  celts  \ 
T'l**-  «fcr:*t  vitCikiit*  with  pott^-ry  that  has  been  long 
>>*C-/  v-ri^fci  r.'v  the  a/.cumulating  s^^il  of  |x*rio<lically  s 
;k^l».  w.^rrL  'vvrupare'J  with  that  found  nearer  and  upon 

7'!.*:  r-i*r  \p'A\^r\\  aiid  evidently  Ihe  older,  is  simp 
**.—  :.  w,T^  ;-\,  aiirjjxtun-  of  foreign  matter  other  than 
•>*5-^;.  i-^-.'ya*-i.ia;;y  Jii^/^rjx>rate<J,  such  as  small  pebbles 
•iHT  ••  v:  w  rxi.  It  b>  easily  broken,  free  from  orname 
^-ijr-r-  *pjTi-ounjl  onlyJ  Always  thick,  and  usually  un< 
vr.%  A  --i  ■•-  rude  liiak*-  ^v*uld  have  been  of  but  limited 
;>i^'r;;^  ir^jui  the  fragment»»,  were  always  small  roun 
r>^Wi.».  rj^ver  f/juir^sUi*!  at  the  o|>eiiing  as  the  majorit; 
Mjf^^.  >^:A  iiruh  of  later  times  are.  The  finer  and  late 
'.K  ;/*Si.i*r  of  '^refully  se]e<;t^l  clay,  is  mixed  with  finely  ] 
ri.:****^.  »>iieiiK  in  comparatively  thin,  of  uniform  thick 
';fvr:i  r^T\  elai>onitely  dec-'orated  with  curved  lines,  dots 
■^A  j/ikr^lM  liii»-s,  singly  or  combined.  Some  fragmei 
it*-.*:  :r4.tiierb(J  give  grounds  for  believing  that  by  va 
pr vj^yni'/fite  of  the  ingn^iii-nts  of  the  mixture  the  maker 
t^raiiue  the  *uAor^  as  s<jnjt-  of  these  fragments  are  of  a  bri 
fwj  *y>lor.  ot}j«-n*  of  a  delicate  p»*arl  tint,  and  a  third  va 
d  — J*,  'lark  purple.  A  ciireful  comparison  of  a  large 
*I»-ciffjeu§  gathere<J  from  a  single  neighborhood,  made  i 

'  f  r«^«  rirrunuuiKf*  to  which  J  cannot  more  than  uUude  now, 
*jr..'.tt  fbftt  fbe  fir^t  pffXifT)  wan  l*«kcd  Uy  bving  ]>hiilen:(J  over  one  In 
va.  tUMtt  |#rrvftuaiijr  bf-nicd.  1  h>;  hvAt  from  the  »touc  and  exposure  tc 
»ui>7;  jA  mSm  uMKjual  buriitUK,  the  ifiMde  of  the  vci!»cl  bcin);  iiarder  timn 
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tion  with  laborious  examination  of  the  surroundings  and  circum- 
stances of  the  iinding  of  nearly  every  fragment,  —  thouBanda  in 
niunbert  —  makes  it  evident  tliat  u  very  gradual  improvement 
was  acquired  in  this  art  by  the  Indians^  during  their  occupancy  of 
this  territory. 

It  \n  unnecessary  to  give  additional  facta  indicating  that  the 
duration  of  the  occupancy  of  this  country  by  the  Indian  was 
marked  by  a  considerable  improvement  in  hia  condition,  as 
nliown  by  the  vast  superiority  in  wurkmansliip  of  nuich  u(  the 
£)tone-im piemen t  work  over  the  rest  (exclusive  of  palinjlithic  im- 
plements), and  therefore  of  necessity  that  that  occupancy  wa^  of 
long  duration. 

The  question  now  naturally  arises,  How  old  are  the  oklest  In- 
dian relief  ?  Only  comparative  antiquity  can  be  determined. 
There  is  no  starling-point  from  which  t^j  begin  a  positive  calcula- 
tion, and  I  purpose  only  to  show  that  the  antiquity  is  real  and 
great,  without  endeavorint^  to  deteiTnine  \i^  limits  by  an  array 
of  figures*  I  have  already  done  tins  in  reference  to  the  arrow- 
hejuls  and  axes.  There  are,  however,  one  or  two  considerations 
which  have  some  bearing  on  this  question. 

There  occiisionally  are  brought  to  light  tmces  of  human  habita- 
tions whiclv  judging  from  their  contracted  limits^  were  sites  of 
dwelling-places  of  a  single  family,  or  at  most  a  smnll  group  of 
people.  The  hearth,  readily  recogni^ceil  by  the  charcoal  and 
wAkm^  the  fact  of  subsistence  on  animal  food  by  the  bonea  of 
mammals,  birds,  and  fishes,  and  the  occupation,  if  an  arrow- 
nuiker,  by  abundance  of  Bakes  and  chips,  ^ — all  an*  there,  Tliere 
is  nothing  wanting  to  tell  the  story  of  the  lives  of  the  former 
oc'cupants  of  the  place.  Such  habitation-traces,  if  I  may  call 
them  thus,  differ  among  themselves  in  two  ways:  by  tlie  greater 
or  less  depth  beneath  the  existing  surface  r)f  the  soil,  and  by  the 
dmracter  of  the  finish  of  the  contaim>d  relics,  Tliere  is  in  this 
case,  too,  a  repetition  of  what  has  been  thricn  stated  already,  nearer 
the  surface,  finer  the  finish  ;  but  the  depth  of  soil  above  tliese 
ancient  liearths  can,  I  think,  be  measured  so  as  to  give  an  approx- 
imation to  the  age  of  the  inhumed  relics,  whether  in  the  case  of 
deposition  from  the  muddy  waters  of  the  semi  annual  freshets,  or 
of  the  slow  decomposition  of  forest  leaves.  The  freshets  of  the 
Delaware  River,  occurring  usually  twice  a  year,  deposit  about 
one  two  hundred  and  fifty-sixth  (ifjhr)  of  an  inch  per  annum,  and 
hearths  and  shell-heaps  occur  as  deep  ^is  two  feet  below  the  present 
meiidow  surface.     Such  traces  of  human  habitations,  if  there  have 
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been  no  other  causes  in  operation  to  bury  them,  are  about  sixty 
centuries  old.  If  we  double  the  deposit  from  the  water  in  a 
given  time,  even  then  twenty-six  hundred  years  had  passed  by 
since  the  abandonment  of  these  little  shell-heaps  and  ^^home^ 
steads  "  when  Columbus  discovered  the  western  world  ;  but  I  be- 
lieve the  former  estimate  to  be  much  nearer  the  truth. 

I  have  already  referred  to  arrow-heads  which  I  considered  to 
be  about  thirteen  centuries  old.  They  were  far  from  being  rude 
in  workmanship,  although  not  of  the  most  elaborate  finish.  If 
we  grade  a  series  of  a  thousand  specimens  from  one  locality  into 
three  or  four,  say  four,  degrees  of  excellence,  such  specimens  as 
I  have  estimated  as  probably  thirteen  centuries  old  will  stand 
as  number  three  in  the  series.  If  the  acquirement  of  excellence  in 
flint  chipping  was  uniform,  the  first  and  rudest  of  the  arrow-heads 
assignable  to  the  jieolithic  Indian  dates  back  twenty-six  centuries 
previous  to  the  specimens  graded  as  number  three.  All  things 
considered,  from  thirty-five  to  forty  centuries  ago,  at  least,  I 
believe  to  be  the  point  in  the  past  when  the  Indian  appeared  in 
what  is  now  New  Jersey  ;  but  it  is  by  no  means  improbable  that 
in  even  more  remote  times  he  found  liis  way  to  the  Atlantic  coast. 

Prior  to  this  were  made  and  used  still  ruder  implements  of 
stone.  Deep  in  strata  of  sand  and  gravel  underlying  the  soil, 
they  are  occasionally  met  with.  Throughout  this  essay  I  have 
referred  to  them  incidentally  as  ''  paleolithic  '*  implements.  In 
conclusion,  I  will  briefly  state  that  from  the  foregoing  remarks  it 
will  be  seen  that  one  of  two  considerations  must  be  true.  Either 
the  paleolithic  implements  belonged  to  the  same  people  as  the 
neolithic  forms,  or  they  are  the  production  of  a  distinct  people. 
When  it  is  remembered  that  the  Indians  preserve  a  tradition  of 
being  a  usurping  people,  and  credence  is  given  to  this  fact  as  stated 
by  them  according  to  numerous  authors,  the  relics  now  found 
seem  corrobonitive  of  such  a  tradition,  and  these  paleolithic 
implements,  so  different  from  the  others  in  many  respects,  re- 
main as  the  only  trace  of  that  still  older  people,  the  autochthonous 
race  of  these  shores  who  were  in  sole  possession  when  driven  away 
by  the  incoming  Indians,  whose  own  stone  implements  at  the  time 
were  but  little  more  elaborate  than  those  of  the  expelled  or  subju- 
gated p(;ople,  but  which,  as  century  after  century  rolled  by,  became 
the  beautiful  specimens  of  the  flint-chipping  art  which  we  now 
find  scattered  over  our  hills,  along  our  valleys,  and  mingled  with 
the  pebbles  of  our  forest  brooks. 
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HAECKEL'S   GASTiiiEA  THEORY, 

HY    ALKJCAMDJGIC   AaAflfilX. 

pROFESSOR  HAECKELlias  jiiat  published  in  the  Jmauche 
^  Zeitgchrift '  a  second  papt^r  on  the  gastiR'a  tlieory,  devoted  to 
answering  the  many  attiicks  t<>  which  it  hus  been  snbjectc*d.  It 
la  fortunately  free  from  the  personalities  which  disfigure  so  many 
of  Haeckel's  piTKlnctionH,  and  consists  mainly  of  new  theories  and 
new  interpretations  of  well-known  embryological  facts.  Haeckel 
now  endeavors  by  ii  most  ingenious  thiM>ry  to  explain  th<*  phe- 
nomena of  segmentation »  whieli  (according  to  him)  conceal  the 
original  unity  of  th**  gjtstrrea  in  the  different  classes  of  the  animal 
kingdom.  As  Haeekel  now  pi^sents  the  gststra^a  theoi'y  it  would 
lie  difficult  to  recognize  it  its  he  and  his  followers  formerly  under- 
stood it. 

It  is  unfortunate  that  Haeekel  should  feel  obliged  to  coin  so 
many  new  terms,  for  unless  the  reader  (?an  throw  himself,  he?irt 
and  soul,  into  Haeekers  position,  he  will  hardly  feel  inclined 
to  msister  the  delicate  shades  of  meaning  which  a  difference  in 
prefix  or  teruiination  involves.  They  undoubtedly  contribute  to 
the  terseness  of  the  text,  but  are  so  numerous  that  the  reader  can 
scarcely  be  expected  to  carry  in  his  mind  the  necessary  vocabu- 
lary, much  of  it  dating  back  to  the  Clenerelle  Morphologic, 

ilaeckel  has  made  an  imiK>rtaut  a<l mission  in  going  back  for 
his  starting-point  to  the  egg  (as  the  opponents  of  his  theory 
urged),  and  attempting  to  trace  how  far  segmentation  ciin  be 
influencetl  by  natural  selection ;  he  has  of  course  seen  the  diffi- 
culty, of  which  all  embryologists  are  aware,  of. accounting  through 
such  a  cause  for  the  vital  divergence  observetl  in  the  segmiMitution 
of  closely  allied  groups,  leading  eventually  to  the  same  result.  It 
18  difficult  even  in  the  wildest  flight  of  imagination  t<i  fram«  a 
tlu*ory  to  account  not  only  for  these  radical  ditferences  of  devel- 
opment iir  the  ancestral  eggs,  living  in  the  same  medium,  sub- 
ject to  identical  influences,  but  also  for  their  transmission  by  in- 
lieritance.  HaeckePs  t-xplanation  uf  the  ruus<*s  which  have  Icfl 
to  the  concealment  of  the  descent  of  the  gastrula  is  that  only 
those  embryonic  processes  which  can  be  tnici'd  directly  to  a 
former  independent  ancestral  form,  and  can  be  inherited,  are  of 
primary  importjince  for  the  recognition  of  genetic  connection, 
while  those  embryonio  phenomena  which  ai*e  due  to  adaptation 
of  t!ie  embryo  or  larval  condition  can  claim  only  a  very  st^condary 
*  Die  (jiutrula  und  die  Eifurchoiig  der  Thierp 
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iiii)H>n^iice.  It  is  by  palingenesis  and  cenogenesis,  the  terms  he 
npi^H^  to  primary  and  secondary  embryonic  phenomena,  that  he 
4iix\n)nt«  for  the  divei^nce  observed  in  the  earlier  embryonic 
^tiM^"^  Whether  we  agree  with  Haeckel  or  not,  his  paper  can- 
Oi^  fail  to  U»  most  suggestive,  as  this  is  the  first  attempt  to  tabu- 
Uto  the  early  embryonic  stages  of  the  egg  in  the  different  classes 
oi  the  animal  kingdom,  with  a  view  to  ivccount  for  their  differ- 
emv  on  the  theory  of  natural  selection  ;  the  more  interesting,  com- 
ing as  it  di>es  from  the  investigator  who  first  tested  the  theory  of 
d«KX*nt  by  the  monogmphic  study  of  a  great  group.  It  is  not 
our  purpose  to  describe  the  many  subordinate  phenomena,  either 
of  |)alingenesis  or  of  cenogenesis,  quoted  by  Haeckel ;  we  merely 
wish  to  iWl  attention  to  the  dangerous  path  he  treads  when  he 
esiplains  anomalies  as  falsificjitious  of  the  record  in  either  time  or 
8}>acv.  When  we  have  to  resort  to  such  devices,  no  explanation 
at  all  is  fully  as  siitisfactory. 

Armed  with  this  new  instrument  of  investigation,  Haeckel 
carefully  compares  the  different  modes  of  segmentation  resulting 
in  the  gastrula,  to  which  he  had  already  alluded  in  his  Anthro- 
pogenic. He  then  takes  up  the  same  subject  for  the  several 
classics  of  the  animal  kingdom,  and  treats  it  with  his  usual  inge- 
nuity, and  closes  with  the  phylogenetic  interpretation  to  be  as- 
signed to  the  early  stages  of  embryonic  development.  Of  these 
he  recognizes  five  Jis  of  primary  importance:  the  "monerula,"  or 
the  firet  stage  of  metjizoan  development ;  the  second  stage,  repre- 
senting the  t»gg  jis  commonly  understood,  which  he  calls  the  *'  ey- 
tula;"  the  third,  the '' morula,"  or  mulberry  stage ;  the  fourth, 
the  **plan{ea''  (formerly  known  as  '' planula,"  though  very  dif- 
ferent stjiges  were  often  spoken  of  under  that  name) ;  and  the 
fifth,  the  '*  giujtrula." 

This  paper  is  accompanied  by  two  plates  of  diagrammatic 
sketches  copied  from  various  authors,  representing  the  segmenta- 
tion and  giistrula  of  various  invertebrates  and  v^^rtebrates. 
HiUBckel  gives  in  addition  original  figures  of  the  same  stages  in  a 
crustacean,  an  annelid,  a  mollusk,  and  a  bony  fish.  It  is  a  great 
pity  tliat  such  a  skillful  draughtsman  should  give  such  untrust- 
worthy figures  to  illustrate  so  fundamental  a  theory,  and  quietly 
fall  back  upon  the  righteousness  of  his  cause.  His  figure  of  a 
fish  embryo  Ims  no  value  as  a  copy  of  nature ;  it  is  a  diiignim 
simply.  Such  an  embryo  may  exist,  but  the  distrust  naturally 
felt  of  such  fictitious  illustrations,  by  all  who  are  familiar  with  a 
{Kirtion  of  liis  subject,  naturally  extends  in  the  first  place  to  all 
liiN  figures  and  lastly  to  his  whole  theory. 
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'^Thi^  pliite  devoted  to  tlu;  segmeuttitioii  of  the  bony  fisli  is  par- 
kieulsir! y  important,  as  it  gives  iia  a  tot»Uy  different  interpn^tatioij 
jf  tin*  fonnatton  cif  the  embryo  from  the  one  usually  acceptefl* 
liieekers  observutions  were  made  oo  the  pelagic  eggs  of  what  he 
sills  II  Oiidoid.  Judging  from  closely  allied  ejjgs  we  have  had  the 
opportunity  to  sturly  on  otir  coast,  we  should  say  they  were  mon^ 
jritbably  Cott4>id  eggs. 

It  may  not  be  out  of  plaee  to  call  attention  to  the  great  abun- 
Jjince  of  pehigit'  finh  eggs  readily  obtained,  in  all  stages  of  devel- 
pment,  during  the  breeding  setison  of  a  number  of  our  common 
larine  Bshes.     With  tlie  estception  of  the  very  earliest  stages  of 
egrnentation,  only  to  be  obtained,  owing  txi  the  rapidity  of  the 
procesa,  by  means  of  artificial  fecundation,  1  know  of  no  method 
Vwo  readily  rtcee*isible   for  studying  the  embryology  of   fishes  as 
Ithat  of  collet-ting  |>elagic  tbh  eggs.     I  have  myself  studied  more 
DOr  leas  complet^ely  the  «||ibryology  of  our  sea-perch,  tantog,  two 
Ijipecies   of  stmlpiits,  two   s[)ecie8  of  flounders,  a   Motella  (young 
'hycis  ?),  our   blue-tish,    menhaden,   butter-fish,  g<x»se-fish,  and 
Bveral  other  sjiecies  of  uncertain  origin.     These  pelagic  eggs  are 
>y  no  means  as  dolicate  as  eggs  usually  laid  on  the  ground  and 
obtained  by  ordinary  artificial  fecundation,  and  the  young  em- 
bryos can  generally  after  batching  be  retained  alive  for  a  consid- 
erable period. 


TOE  SIMMKR  HIRDS  OF  THE  WHITE  MOUNTAIN 
REGION. 

BY    U.    I>,    MIXOJ* 

14  s***  ^his  article  I  mean  t4j  speak  of  the  birds  found  in  summer 
"^^  in  the  region  of  the  White  Mountains,  1  may  state  that  my 
information  in  regard  to  them  has  been  drawn  from  observations 

E.made  at  Conway  atui  Bethlehem.  At  North  Conway,  where  I 
ppent  several  weeks  in  the  year  1872,  I  ulmfrvod,  through  wliat- 
pver  part  of  the  neighboring  country  I  went,  an  almost  entire 
ihlPPce  of  birds.  That  tov^^iship,  owing  to  it**  situation  in  a  val- 
ll^^to  the  south  of  the  White  Mountains,  and  other  cuust^s  perhaps, 
loontained,  to  my  knowle<1ge.  few  bii*ds  beside  the  ruffed  grouse^ 
a  few  ilucks  in  the  rivers,  sandpi[>ers,  one  pair  of  hawks,  one  pair 
of  kingfi.shers*  a  few  robins,  and  ilie  pi-overbial  village  swallows, 
■tent  Kethlehem,  the  highest  village  of  New  England^ sixteen  hun- 
"  dred  feet  above  the  level  of  the  pm-h,  blessed  with  a  Cf»ol,  invigor- 
ating climate,  situated  tti  the  westward  of  Mount  Washington, 
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yet  pncikallT  mmong  the  hills,  in  many  places  covered  with  large 
Inccs  o<  genuine  old  New  Hampshire  forests,  and  overrun  with 
brocik&,  coDtauns  thousands  of  birds  in  summer,  and  these  birds  be- 
long partly  to  the  Canadian  fauna.  Therefore  this  article  has 
been  writcen  partly  to  illustrate  the  distribution  of  that  fauna, 
bat  partly*  however,  for  other  purposes.  When  I  first  came  to 
Bethlehem,  two  years  ago,  I  found  but  one  pair  of  robins  in  the 
township,  but  I  am  glad  to  see  that  there  are  now  several  pairs, 
one  of  which,  I  have  been  told,  built  their  nest  a  little  while  i^o 
on  the  top  of  a  long  pole,  which  stood  without  support  in  an 
open  hen-yard.  Several  robins  have  retired  from  the  village  and 
built  their  nests  in  the  woods  and  haunts  wliich  seem  more  ap- 
propriate to  the  other  thrushes,  of  which  the  Swainson's  thrushes 
are  by  far  the  most  common,  and  correspond  to  the  familiar  wood 
thrushes  of  Massachusetts.  The  olive-backed  thrush  sings  very 
sweetly,  very  much  like  the  wood  thrush,  but  not  so  finely  nor 
quite  so  exquisitely  ;  picks  up  insects  ot  varioas  kinds,  as  food, 
among  the  branches  of  the  trees  in  the  thick  woods,  particularly 
woods  drained  by  swamps  or  streams,  and  builds  its  nest  in  young 
spruces,  from  six  to  ten  feet  above  the  ground,  laying  in  these 
three  or  four  eggs,  which  are  much  like  those  of  the  scarlet  tan- 
ager.  As  with  many  other  birds,  it  often  rears,  when  undis- 
turbed, two  broods  of  young  in  the  course  of  the  summer.  Her- 
mit and  Wilson's  thrushes  are  not  at  all  common,  and  I  have 
met  with  but  a  very  few  in  Bethlehem,  especially  of  the  former. 
I  do  not  think  that  I  have  ever  seen  any  brown  thrushes. 

I  have  seen  one  or  two  cat-birds,  but  these  latter,  its  is  the 
case  with  the  blue-birds  familiar  to  me  at  home,  are  to  be  ranked 
among  strangers  in  this  place.  I  have  been  greatly  pleased  to 
meet  a  pair  of  golden-crowned  wrens  here,  which  inhabit  a  large 
tract  of  white  birches  (the  home  of  chickadees).  I  found  them 
with  a  family  of  young  in  August,  last  year,  as  well  as  without 
young  in  July,  this  year,  though  I  have  not  yet  been  able  to  find 
their  nest.  Chickadees,  brown  creepers,  and  both  kinds  of  nut- 
hatches are  summer  residents,  as  house  wrens  also  are  occasion- 
ally. But  the  winter  wrens  are  of  more  interest  to  me  than 
these  latter,  and  I  have  found  a  great  many  in  the  valleys  here, 
though  I  inferred  from  a  remark  of  Dr.  Brewer's,  before  coming 
to  Bethlehem,  that  they  inhabited  only  the  sides  of  Mount  Wash- 
ington, and  like  altitudes.  Hiese  birds  are  ever  busy  about  the 
fallen  trees  and  brushwood  of  the  forests,  and  from  the  top  of 
some  dead  Umb  often  pour  out  a  shrill,  hurried  song  of  wonder- 
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ful  power  and  g^reat  liveliness.  The  wcx)cla  frequented  by  tlieae 
wri^ns,  as  well  aa  many  other  foreata,  abramd  with  warblers,  only 
a  few  of  which  regularly  p;^ss  the  snmtner  in  MusLsachiisetta^ 
whorBjis  most  of  them  can  no  doubt  in  summer  ba  found  in  Canada. 
'Y\w  black  and  white  cret^pers  are  not  rommon  ;  but  the  little  blue 
Yellow-bjicked  warbh-»r8  are  quite  common,  usually  busily  engaged 
among  the  tree-tops,  their  habits  and  their  aon^  being  the  same 
during^  their  uii<jnitions  through  the  neigliborhocHi  of  Boston  in 
the  spring,  They  build  their  negts  clnetly  in  the  drier  wm^ds  of 
mapleA,  chestnuts,  hemlocks  (and  oaks),  as  they  do  in  Massachn- 
aettii,  when  they  oecasionally  pass  the  summer  there.  In  such 
W0(kIs,  and  tlu^  ilamper  spruce  swamps,  I  often  see  the  blacJt- 
throated  green,  or  hear  his  familiar  notes,  which  are  sometimes 
blended  with  the  less  musiral  ''*  zwce-zwee  zwee^zwre^^  of  the 
bhwk*  til  routed  blue,  which  refrain  is  repeated  in  a  peculiar  tone^ 
with  a  rising  inflection.  The  two  kinds  of  warblers,  however, 
which  I  liave  been  most  surprised  to  meet  here  are  the  yellow- 
rumps  antl  the  pnurie  warblers.  I  saw  a  pair  of  the  former 
among  Kome  spruces,  my  attention  having  been  called  to  their 
song,  which,  by  the  way,  I  have  heard  again  and  again  in  the 
spring  migrations  (if  these  birdi*,  and  which  reseud>les  more  or 
leas  a  weiik  imitation  of  the  purple  finch's  song*  The  prairie 
warbltTs  I  have  twice  met  in  different  woods,  and  I  found  in  a 
low  spriict%  in  a  dark  wood,  one  of  their  nests,  which,  as  well  as 
the  eggs  in  it,  differed  very  much  from  all  other  specimens  in  my 
cabiuet.  I  was  rather  amazed  to  find  the  former  species  so  far  to 
tfie  stMitli  of  what  I  supposed  to  be  their  ninge  in  summer,  antl 
the  latter  spe;?ie8  in  dark  forests,  a  hundred  miles  northward  of 
eerbiin  «umiy  prtsture-lands  in  Massa eh ti setts  which  huve  usually 
been  considered  the  northern  limit  of  their  distribution. 

The  Blackburniiui  warblers  are  lUso  summer  residents  here; 
and  though  the  brilliant  coloration  of  the  mule  is  an  ornament 
to  the  place  in  whiuh  he  lives,  yet  his  simple  notes,  *'  wee-ntS- 
W€€'Se4'tvee'$eS**  (to  which  a  terminal  ^' wee'9€4~ick  **  is  occa- 
sionally added),  are  lutrdly  an  addition  to  the  vjirious  musical 
charms  of  tlie  places.  I  now  and  then  meet  black  and  yellow 
warblers  in  the  woods,  and  hear  or  see  chestnut-sided  and  Nash- 
ville warblers  in  more  open  lands ;  but  thene  latter  are  rare. 
"Black-polls''  Mong,  I  think,  to  Northern  Maine  rather  than  to 
Northern  New  Hampshire,  and  I  have  met  but  two  here,  though 
I  have  found  several  old  nests  in  spruces  and  hemlocks,  which  I 
have  attributed  to  these  birds*     The  Canada  fly-catchers,  on  the 
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contrary,  quite  oommonly  inhabit  the  cooler  woods,  where  I  have 
often  watched  the  male  catching  insects  and  caterpillars  with 
great  dexterity,  sometimes  collecting  a  dozen  or  more  in  his  bill, 
doubtless  to  feed  his  mate  or  young  with.  The  Maryland  yellow- 
throat,  however,  is  by  far  the  most  common  warbler  at  Bethle- 
hem, frequenting  woods  and  roadsides  alike,  never  shy  but  always 
watchful ;  whilst  the  equally  familiar  '^  red  starts  "  are  also  toler- 
ably common,  and  I  often  hear  them  singing  in  company  with 
others  of  their  family  in  the  depths  of  the  forests.  Though  I 
have  seen  no  water  thrushes  here,  yet  in  the  deep  woods,  since 
there  are  no  dry  groves  near  the  houses,  I  occasionally  hear  the 
familiar  chatter  of  the  wagtail  {S,  aurocapilluB)^  generally  near 
some  water-course,  however,  rather  than  in  dry  woods. 

Whenever  I  return  from  a  long  walk  through  the  haunts  of 
these  various  warblers  which  I  have  just  enumerated,  I  invaria- 
bly see  many  cedar-birds  on  the  roadsides  and  in  the  orchards, 
and  when  I  get  to  the  village  I  can  always  see  there  about 
me  all  the  swallows,  including  the  so-called  chimney  swallows 
(which  cannot,  however,  by  modern  classification  claim  any  near 
relationship  to  the  true  HirundinidcB),  Of  these  swallows  the 
sand  martins  have  established  themselves  at  a  sixndbnnk  near 
the  central  cluster  of  bouses,  and  have  become  fairly  colonized ; 
whereas  the  cliff  swallows  and  purple  martins  (the  latter  of  which 
a  friend  reports  having  seen)  have  but  just  made  their  appearance 
in  the  township  (for  the  first  time,  so  far  as  I  know,  though  per- 
haps one  or  two  pairs  may  have  spent  the  last  season  here,  un- 
noticed by  me).  About  the  village  both  red-eyed  and  warbling 
vireos  pass  the  summer  (of  the  latter  only  one  pair)  ;  and  in  the 
woods  I  often  hear  the  cheerful  warble  of  the  red-eyed  and  soli- 
tary vireo,  the  latter  of  which  is  very  rare,  whereas  the  former  is 
quite  as  common  as  about  Boston,  and  constantly  reminds  me  of  a 
more  familiar  neighborhood.  Grateful  for  the  society  of  these 
vireos,  I  am  thankful  that  this  place  is  not  pestered  with  their 
cruel  and  destructive  relatives,  the  murderous  shrikes,  of  which 
I  have  seen  no  bloody  traces  as  yet. 

The  finches  are  well  represented  at  Bethlehem,  both  by  species 
familiar  to  us  near  Boston  in  summer,  and  by  others.  Perhaps 
the  most  common  representatives  are  the  goldfinches,  which  fre- 
juent  pastures,  roadsides,  and  gardens,  sometimes,  by  the  way, 
not  laying  their  eggs  until  the  second  or  third  week  of  August, 
since  in  Massachusetts  they  habitually  build  their  nest  very  late  in 
the  season,  and  here  all  bird  sgenerally  breed  two,  three,  or  four 


1876,]      Summer  Bird»  of  the    Whiu  Mountain  Region* 


79. 


weeks  later  than  they  do  two  degrees  further  south  (within  thirty 
miles  of  the  shore).  The  purple  finches  iire  rare ;  but  five  kinds 
of  sparrows  ai*e  common,  and  make  up  this  deliciency  ;  of  tliu»e 
the  song  spiirrowa,  b»iy*winged  buntings^  itud  savannah  sparrows 
frequent  the  fields,  from  which  I  constantly  hear  their  songs — -  tin* 
more  familiar  music  tif  the  two  former,  an'd  the  quaint^  drawling 
**  chip'ckirr  *'  or  **  chip-chip-chee'chee'ckirr  "  of  the  wivannah  spai*- 
rows.  "  Chippers  '*  are  quite  common  in  the  village,  and  all  day 
long  the  clear,  uxqtiisite  whistle  of  the  IVabody-binls  ^or  white- 
throated  sparrows)  is  heard  from  the  wr>odland  which  they  in* 
habit.  The  snow-birds  frequent  the  woods  and  hill-sides  in  many 
places^  and  there  gain  a  livelihood  by  finding  food  on  the  ground 
or  about  fallen  logs  and  standing  stumps,  over  which  they  are 
constantly  running  ;  and  the  indigo- birds  are  common  in  pasture- 
land,  whence  I  often  hear  their  familiar  song,  sometimes  joined 
with  that  of  the  chestnut-sided  warbler,  or  some  other  denizen  of 
their  haunts. 

The  Icteridir  and  CorvidoB  are  represented  each  by  two  species^ 
tlie  former  by  the  bobolinks  and  a  stray  pair  of  golden  robins,  the 
latter  by  crows  (in  no  great  abundance)  tmd  a  very  few  blue  jays, 
whose  screams  I  hear  but  (X^ciy^ionally  from  the  woods.  (Thus  the 
numlier  of  oscine  birds  which  I  remember  to  have  seen  at  Beth- 
lehem is  fifty,  of  which  sixteen  are  not  regular  summer-residents 
in  Massachusetts.  The  number  of  Vlamatorea  is  six,  and  the 
total  number  of  Pasaeres  fifty-six,  of  which  forty  are  also  i^egnlar 
summer  residents  in  the  neighborhood  of  Boston.)  The  repre- 
sentatives of  the  Clamatores  are  the  following  fly-catchers  :  the 
kingbirds,  the  great  crested  fly-catchers,  the  pewees,  which  are 
not  at  all  abundant,  the  olive-sided  fly-C44tchers,  the  worxl  pewees, 
and  the  Tnuirs  fly-catchers,  which  Inhabit  much  the  mime  places 
as  do  the  wood  pewees,  preferring,  however,  rather  drier  wooda, 
where,  from  the  upper  branches,  on  which  they  have  taken  their 
|>ost,  they  utter  their  chanicteristic  '' pu-ee*'' 

Belted  kingfishers  live  near  the  streams  and  mill-pinds;  and  in 
the  forests  which  border  upon  these,  live  the  humming-birds,  which 
rarely  come  to  the  gurdens  iti  the  village,  preferring  the  woods  to 
open  grounds,  as  I  believe  that  they  aft4>n  do  in  more  cultivated 
and  more  thickly  *  populate*!  districts/  Occasionally,  whip-poor- 
wills  enliven  the  night  with  their  cries,  and  night-hawks  very 
often  fly  about  at  dusk,  stoinetimes  in  company  with  the  few  chim- 
ney swallows  which  live  in  the  village.  1  have  once  or  twice 
heard  the  notes  of  the  (^yellow- billed  t)  cuckoo  from  the  shrubbery 
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which  borders  upon  the  woods,  where  live  the  hairy  woodpeckers, 
—  whose  relations,  the  downy  woodpeckers,  I  do  not  remember  to 
have  often  seen  here, — and  also  the  three-toed  woodpeckers  (-Pt- 
eu$  areticus)^  of  which  I  have  seen  but  one  pair ;  the  yellow-bel- 
lied woodpeckers,  regarding  which  I  may  make  the  same  remark ; 
the  great  log-cocks  (2?.  pileatus)^  which  particularly  aflFect  old 
forests  and  backwoods ;  and  the  common  flickers  ( Colaptes  au- 
ratuM^.  (Xbese  birds  are  the  seventeen  representatives  of  the 
Picarian  group,  and  five  of  .these  do  not  regularly  breed  in  Massa- 
chusetts.) I  have  seen  no  birds  of  prey,  except  occasionally  four 
hawks :  red-tail,  sparrow-hawk,  sharp-shinned  hawk,  and  marsh 
hawk ;  a  golden  eagle ;  and  as  to  the  game-birds,  there  are  wild 
pigeons,  ruffed  grouse,  one  pair  of  woodcock,  no  snipe,  but  a  few 
ignominious  sandpipers  ( T.  mactdarius  ;  also  R.  solitarius  f )  in 
their  stead.  With  these  five  latter  birds  and  one  accidental  heron 
(once  seen  flying  over  the  valley)  I  close  this  perhaps  imperfect 
list  of  the  eighty -three  birds  which  are  summer  residents  at 
Bethlehem,  twenty  -  one  of  which  are  not  summer  residents  in 
Massachusetts,  unless  irregularly  so.  Many  of  these  birds  repre- 
sent a  Canadian  fauna;  some  belong  to  that  and  the  Alleghanian 
fauna  too,  whereas  a  few  belong  entirely  to  the  latter.  These  facts 
show  that  Bethlehem  is  situated  on  the  line  between  these  two 
faunse,  and  contains  an  interesting  admixture  of  birds  which  be- 
long to  different  areas  of  distribution. 


THE    HISTORY   OF    THE    ORIGIN    AND    DEVELOPMENT 

OF   MUSEUMS. 

BY    DR.    H.    A.    HAG  EN. 

tlOLLECTIONS  of  objects  of  natural  history  are  indispensable 
^  nowadays  to  the  naturalist  in  his  studies.  The  advantage  of 
such  collections  to  the  student  is  indeed  very  obvious,  as  the  study 
of  natural  history  consists  chiefly  in  comparison.  Every  descrip- 
tion, every  observation,  is  more  or  less  a  comparative  one,  even  if 
the  object  compared  is  not  mentioned ;  and  it  is  easily  understood 
that  richer  and  more  complete  collections  help  to  a  more  com- 
plete study,  a  more  perfect  work.  The  history  of  the  origin  and 
development  of  collections  of  natural  history  is  not  devoid  of  in- 
terest, perhaps  even  profitable  for  science  and  for  the  important 
question  as  to  which  would  be  the  most  convenient  arrangement  of 
H  collection.    The  materials  for  such  a  histr>ry  are  scanty,  for  those 
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of  ancient  tlmoa  are  nearly  wanting.  But  the  iniposaibility  of  be- 
lieving tlijit  knowledge  in  natural  history  would  be  attained  and 
furthered  without  collections  induced  Professor  Beckmanu  to 
express  the  opinion  in  a  short  but  intet*eBtlng  paper  on  this  sub- 
ject* some  ninety  years  ago,  that  the  origin  t>f  bucIi  collections 
WHS  til  be  found  in  the  uhl  custom  of  keeping  curious  and  remark- 
able objects  in  temples.  This  opinion  gains  some  ground,  as  the 
medical  scirn  considered  to  have  originated  in  the  written 

reports  of  t>  ents  about  tlieir  Bieknes.4,  and  the  remedies 

used,  which  were  posted  in  the  temple  of  ^sctdapiiis  for  every- 
body's I  inn.  There  are  some  hiteresting  facts  quoted  by 
the  ela-  iH>r».  The  skins  of  the  hairy  men  from  the  Gor- 
glides  Islands,  bmugbt  home  by  Uanno's  expedition,  were  still 
preserved  in  the  temple  of  Juno,  tliree  Imndred  years  after  Car- 
thage was  destrojed.  The  late  Professor  J,  Wyman  ingeniously 
suggested  that  they  might  be  the  skins  of  the  gorilla.  The 
horns  of  the  iScythic  bulK  exceedingly  rare,  and  alone  capable  of 
preserving  the  wat-er  of  the  Styx,  were  given  by  Alexander  the 
Great  to  the  temple  of  Delplii,  The  horns  of  the  renowned 
obnoxious  steer  from  Macedon  were  preneiitcd  by  King  Philip  to 
the  temple  of  Hercules  ;  the  abnormal  omoplate  of  Pelopa  was 
in  the  temple  at  Elk ;  the  horns  of  the  so-called  Indian  ant«,  in 
the  temple  of  Hercules  at  Erythris  ;  the  crocodile  brought  hotue 
by  the  etxpedition  to  the  sources  of  the  Nile,  in  the  temple  of  Isis 
at  Ca3sarea.  A  large  number  of  similar  cases  are  quoted  in  Pro- 
fessor Beckman^s  above-mentioned  paper.  The  choice  of  places 
devoted  to  religious  service,  for  such  deposits,  was  very  apprtipt  i- 
ate,  every  spoliation  of  them  being  considered  sacrilege.  So  it 
happened  that  such  curiosities  were  preserved  many  centuries, 
and  the  not  infrecpient  additions  in  such  a  space  of  time  formed  at 
last  a  somewhat  considerable  collection,  open  at  any  time  and  to 
everybody.  The  variety  of  prominent  objects  was  certainly  in- 
structive to  the  observers, 

Apollonius  saw  with  wonder  in  India  the  trees  bearing  the 
different  kinds  of  nuts  he  had  seen  before  preserved  in  the  tem- 
ples in  Greece,  After  all,  things  brought  togetlier  in  such  con- 
fusion were  the  origin  of  collections  *  and  in  fact  this  custom  was 
continued  through  the  Middle  Ages,  changed  only  by  the  exclu- 
sion of  objects  not  agreeing  with  the  sanctity  of  the  place.  In 
m  Totive  temple  on  the  battle-field  of  Feuchtwangen  hung  the 
OiEloplate  said  to  be  tluit  of  the  commander  of  the  Teutonic 
Order  who  bid  fallen  in  battle  four  hundred  years  ago  ;  it  is  now 
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in  the  museum  in  Koenigsberg,  Prussia,  and  belongs  to  a  whale. 
Even  now  this  custom  is  not  entirely  obsolete. 

It  seems  certain  that  prominent  naturalists,  such  as  Aristotle 
and  Apuleius,  must  have  had  collections,  though  there  is  no  di- 
rect testimony  to  that  effect  given  in  any  of  their  works  still  ex- 
tant. The  order  of  Alexander  the  Great  for  hunters,  trappers, 
and  fishermen  to  bring  all  kinds  of  natural  objects  to  Aristotle, 
is  well  known  ;  Theophrast  and  Apuleius  are  also  known  to  have 
studied  and  dissected  many  different  kinds  of  animals,  chiefly 
fishes.  Apuleius  is  the  first  naturalist  known  to  have  found  it 
profitable  and  necessary  to  make  voyages  for  the  purpose  of  study- 
ing foreign  animals,  and  coUecting  palseontological  objects  in  the 
Getulic  Alps,  but  unfortunately  all  his  works  on  zoology  are 
lost.  The  Emperor  Augustus  is  considered  the  first  prince  pos- 
sessing collections  of  a  scientific  nature. 

I  presume  that  the  certain  knowledge  of  the  collections  of  the 
great  naturalists  above  quoted  was  lost,  as  the  collections  them- 
selves were  quickly  destroyed,  for  lack  of  means  for  sufficient 
preservation.  The  truth  of  this  explanation  is  made  more  appar- 
ent since  the  successive  discovery  of  more  convenient  and  easier 
means  of  preservation  of  objeots  has  made  these  collections  more 
lasting  and  permanent  through  later  generations.  In  a  really 
interesting  and  obvious  way,  every  new  discovery,  every  improve- 
ment in  the  manner  of  preservation,  has  given  a  newer  and 
stronger  impulse  to  the  enlargement  of  the  collections,  to  the 
perfection  of  science. 

Some  methods  of  preserving  objects  were  of  course  known  to 
the  ancients,  but  these  methods  were  the  same  as  those  used  for 
the  preservation  of  food  or  of  corpses,  and  generally  not  at  all 
adapted  or  sufficient  to  preserve  objects  in  a  manner  to  make 
them  fit  for  scientific  purposes.  The  principal  of  these  methods 
consisted  in  the  exclusion  or  the  prevention  of  the  obnoxious 
action  of  oxygen.  So  the  objects  were  preserved  or  dried, 
pickled  with  salt  or  spices,  or  entirely  covered  with  salt  water, 
honey,  or  wax. 

The  sow  which  was  said  to  have  borne  thirty  young  pigs  to 
iBneas  was  pickled  by  the  priests,  and  w^is  still  to  be  seen  at 
Lavinium  in  Varro's  time,  some  ten  centuries  later.  Large  Af- 
rican animak  pickled  with  salt,  two  hippocentauri  and  a  large 
monkey,  sent  to  Rome,  were  seen  many  years  later  by  Pliny. 
Other  large  animals  preserved  in  the  same  way  were  sent  to  the 
emperors  in  Constantinople,  and  even  much  later  the  hippopota- 
mus described  by  Cohunna  arrived,  pickled  with  salt. 
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It  WBB  the  custom  among  the  Assyrian  people  to  preserve 
oorpees  in  honey,  and  this  did  very  well  also  for  delicute  objects. 
When  Alexander  the  Greiit  conquered  Suzit,  lie  found  a  very 
large  and  expensive  qimntity  of  purple  dye  two  hundred  years 
old,  preserved  in  an  exeeUetJt  condition  by  an  external  layer  of 
honey.  Covering  the  objects  with  wax  preserved  them  well,  but 
for  scientific  purposes  not  better  than  the  muniniies  of  animals 
found  to  this  day  in  the  Egyptian  pyramids.  The  eelebrated 
book  of  Nunia  Pom|>irui8,  found  in  his  grave,  was  entirely  covered 
witli  wax,  and,  though  five  hundred  years  old,  in  perfect  condition. 

The  long  npaee  of  time  after  Christ *»  death,  nearly  twelve  cent- 
uries, is  entirely  devoi«l  of  interest  concerning  natural  history. 
Curious  enough,  and  perhaps  explaining  this  lack  of  interest,  is 
the  f»ict  that  in  the  ejirlier  centuries  of  the  Christian  era  the 
stud}''  of  natural  histLU'y  was  .believed  to  be  in  some  way  a  proof 
of  religious  infidelity.  The  reason  of  this  will  probably  be  found 
in  the  hick  of  education  and  study  of  the  disciples  and  nearly  all 
the  apostles.  DiBCUssioii  would  have  been  impossible,  difficult, 
or  of  doubtful  result.  Simple  faith  covered  all.  So  it  happened 
that  the  prominent  works  of  Aristotle  were  nearly  lost  in  Europe. 
Tnmslations  of  these  int^>  the  Ambian  language,  introduced  in 
the  tenth  century  through  Spain,  and  again  translated  into  Latin, 
were  used,  and  the  origitnU  text  was  perhaps  not  known  until 
the  fifteenth  century  in  the  west  of  Europe.  Except  a  few 
scanty  |>ages  in  the  works  of  Saint  Isidorus,  there  was  nothing 
written  about  natural  history  before  the  time  of  Albert  the 
Great,  and  of  cout*se  no  collections  existed.  We  are  told  by 
Begin,  in  his  work  on  the  natural  history  of  the  Middle  Ages^ 
that  rich  abbeys  and  cloisters  possessed  indeed  some  collections 
of  medicinal  or  poisonous  plants,  of  fossils,  minerals,  and  shells. 
Even  in  the  time  of  the  Crusaders,  such  collections  were  aug- 
mented  by  frequent  voyages  in  foreign  countries.  Some  of  these 
curiosities  are  still  preserved:  for  instance^  in  the  treasury  of 
SL  Denis,  in  France,  the  feet  of  a  griffin,  sent  to  Charles  the 
Great  by  th3  Persian  Shah ;  some  teeth  of  the  hippopotamus,  ^id 
similar  objects. 

The  vast  erudition  of  the  celebrated  Albertus  Magnus,  a  Cath- 
olic priest  born  in  Bollstadt,  in  Germany,  extended  even  to 
natural  history.  His  works  are  in  every  way  admirable.  The 
manifold  voyages  of  this  savant,  his  long  residence  in  \evy  differ- 
ent places,  Cologne,  Paris,  Rome,  and  Regensburg,  facilitated 
the  observation  of  different   animals.     The  works  of  Aristotle 
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were  known  to  him  only  in  the  Arabian  translation,  and  he  ap- 
parently possessed  no  collection ;  at  least,  in  going  through  his 
worics,  it  is  evident  that  the  animals  were  described  after  living 
or  fresh  specimens. 

Science,  during  the  next  three  centuries,  did  not  advance  in  a 
remarkable  way;  we  find  nothing  but  repetition  of  the  state- 
ments of  Albertus  and  his  disciples,  Cantiprataiius,  Bartholomseus 
Anglicus,  Roger  Bacon,  Vincentius  from  Beauvais,  and  others* 

The  middle  of  the  fifteenth  century,  and  the  time  immediately 
following,  is  one  of  the  most  striking  periods  in  history.  The 
invention  of  printing,  the  discovery  of  America  and  of  the  way 
around  Africa  to  the  flast  Indies,  the  overwhelming  amount  c^ 
gold  and  silver  gained  by  trade  or  war  in  those  new  countries 
and  suddenly  inundating  all  Europe,  followed  by  the  momentous 
times  of  the  Reformation,  made  a  change  in  fashion,  in  study,  and 
in  knowledge,  never  seen  before,  and  perhaps  never  to  be  seen 
again.  Art  and  science  advanced  in  the  same  rapid  manner,  the 
latter  prepared  in  some  way  by  the  large  immigration  of  learned 
Greeks,  alter  the  destruction  of  the  Greek  empire  by  the  Otto- 
mans. 

The  same  great  time  produced  some  discoveries  of  the  highest 
importance  to  the  existence  and  preservation  of  collections ;  the 
most  important,  now  considered  by  millions  as  the  greatest  calam- 
ity, being  that  of  alcohol.     This  fluid  was  known  to  alchymists 
long  before,  but  the  use  of  it  as  medicine,  as  drink,  and  for  the 
preservation  of  animal  substance,  certainly  not  much  before  1483. 
A  poem  printed  in  that  year,  in  Augsburg,  set  forth  the  excellent 
qualities  of   the  fluid,  and   stated   decidedly  that  it   had   been 
proved  that  all  meat,  fish,  and  fowl  put  up  in  alcohol  would  be 
well  preserved,  and  would  never  decay.     But  ten  years  later  we 
find  the  same  use  and  abuse  of  alcohol  as  at  the  present  time. 
The  use  of  alcohol  for  the  preservation  of  objects  offei'^  the 
additional   advantage   of  their  being   easily   seen   and    studied. 
Something  else  was  needed,  however,  namely,  good  transparent 
glass  jars  or  bottles,  and  the  means  of  closing  them  as  well  as 
possible.     I  have  not  been  able  to  ascertiiin  the  time  of  the  first 
manufacture  of  transparent  glass  bottles ;    I  suspect,  however, 
that  it  may  belong  to  some  earlier  time.     The  use  of  cork  to 
close  bottles  dates  surely  after  the  middle  of  the  sixteenth  cent- 
ury, as  in  1550,  at  least  in  France,  it  was  known  to  be  used  only 
for  soles.     Before  this  time,  and  even  a  century  later,  wax  or 
resinous  stoppers  were  used. 
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P»per,  a  very  important  object  for  collections,  haa  been  known 
since  the  beginning  of  culture  in  the  East,  but  tlie  use  of  it  be- 
dime  gradually  less  and  les«,  on  account  of  heavy  taxes  upon  it, 
from  the  beginning  of  the  Christian  era  to  the  sixth  centurjs  and 
in  the  twelfth  and  thirteetith  centuries  the  use  of  it  was  nearly 
forgotten.  Cotton  paper  was  earned  by  Arabs  to  North  Africa 
in  the  tenth  century,  and  two  centuries  later  to  Spain.  Curi- 
ously enough  the  nmnufacture  of  linen  paper  was  discovered 
through  an  intentional  fmud,  Pe(»ple  first  tried  to  make  cheaper 
cotton  paper  by  the  introduction  of  linen  rags,  and  very  soon  ob- 
served that  the  paper  was  greatly  improved  by  this  addition.  Of 
course  the  niunufaoture  with  linen  rags  alone  gjive  a  more  perfect 
paper,  and  was  retained.  This  was  probably  finut  manufactured  in 
Germany,  as  there  exist  old  deeds  in  Bavaria  on  linen  paper  from 
the  year  1318.  Paper  mills  existed  in  1341  in  France,  and  later 
in  Niirnb4_*rg,  Holland,  Basle,  and  Switzerland.  Some  mills  existed 
in  England,  but  produced  only  packing-paper;  till  16S>0all  writing 
and  printing  paper  wivs  imported  from  Holland.  It  is  sure  that 
at  the  end  of  the  fifteenth  century  linen  paper  was  everywhere 
us*>d,  and  cheap  enough  to  displace  the  costly  parchment.  It  is 
obvious  that  the  common  use  of  paper  was  a  great  advantage  to 
every  student  Botanical  collections  were  only  possible  when  the 
preservation  of  dried  plants  could  be  afforded.  Just  at  this  time 
the  name  herbarium,  with  its  present  meaning,  seems  to  have 
originated. 

Before  this  time,  objects  of  natural  history  accompanied  only 
by  chance  the  more  valuable  objects  of  trade.  Now  science 
seemed  suddenly  to  be  awakened,  or  rather  new-born.  Every 
one  was  in  haste  to  study  the  new  objects,  never  se<*n  before,  and 
arriving  in  great  numbers  from  newly-discovemd  countries.  It 
was  a  natural  consequence  that  those  of  the  old  country  should 
be  compared  with  the  new  ones,  and  every  student  was  surprised 
to  find  80  much  around  him  that  he  had  never  known  before. 

Conrarl  Gesner,  a  naturalist  from  Swita^rlund,  a  student  of 
vast  erudition  and  clear  judgment,  may  be  considered  the  reno- 
vator of  natural  science.  History  begins  a  new  volume  with  his 
name,  and  his  works  are  for  the  next  centuries  of  the  same  im* 
port'vnce  as  those  of  Albertus  Magnus  for  earlier  times.  Gesner 
began  in  a  right  and  sensible  way  to  study  thoroughly  the  com- 
mon objects  nearest  him,  and  by  this  means  was  enabled  to 
understand  more  easily  those  from  foreign  lands  with  different 
features. 
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Switzerland,  Grenoa,  Venice,  Augsburg,  Nurnberg,  were  at 
this  time  in  a  most  favorable  position  for  students.  The  largest 
trade  of  the  world,  from  the  East  Indies,  passing  through  these 
cities  made  them  the  most  important  centres  of  trade.  The  cel- 
ebrated house  of  the  Fuggers,  in  Augsburg,  possessed  the  whole 
north  of  South  America,  a  country  larger  than  Europe ;  and  it 
was  therefoi-e  easy  for  them  to  collect  in  their  princely  mansions 
the  wealth  and  curiosities  of  the  world. 

The  desire  to  possess  the  largest  collections  increased  in  a  way 
easily  to  be  understood,  especially  as  the  invention  of  the  printing-* 
press  had  now  afforded  facilities  for  making  the  facts  known  to 
the  world  in  a  very  short  space  of  time.  As  the  trade  was  in 
the  hands  of  merchants,  of  course  the  collections  were  in  their 
hands  also,  or  in  those  of  private  students  more  or  less  widely 
known,  as,  for  instance,  Agrippa,  Monardus,  Paracelsus,  Valerius 
Ck)rdus,  Hieronymus  Cardanus,  Matthiolus,  Conrad  Gesner, 
Agricola,  Belon,  Rondelet,  Aldrovand,  Thurneisser,  Ortelius, 
from  Italy,  France,  Switzerland,  and  Germany.  England,  too, 
was  not  behindhand,  and  Hackluyt  gives  an  index  of  private  col- 
lections in  that  country.  Tlie  arrangement  and  contents  of  these 
collections  are  given  in  printed  lists,  the  first  known  of  which  is 
that  by  Samuel  Quickelberg,  a  learned  physician  of  Amsterdam, 
published  in  1565,  in  Munich.  Shortly  after,  Conrad  Gesner 
published  the  catalogue  of  the  collection  of  Johann  Kenntmanny 
a  prominent  physician  in  Torgau,  Saxony.  The  whole  collection 
contained  in  a  cabinet  with  thirteen  drawers,  each  with  two  paj> 
titions,  about  sixteen  hundred  objects :  minerals,  shells,  and  marine 
animals  ;  and  yet  it  was  thought  to  be  so  rich  that  students  made 
long  journeys  to  see  it,  and  Kenntmann  stated  that  the  objects 
were  collected  at  such  an  expense  as  few  persons  would  be  able 
or  willing  to  afford.  Similar  catalogues  are  published  by  Mei^ 
cati,  from  Rome,  Imperati,  from  Naples,  Palissy,  from  Paris, 
and  Thurneisser,  from  Berlin. 

I  cannot  omit  here  to  mention  that  nearly  all  interest  shown 
in  science  was  manifested  by  Protestants,  the  few  honorable  ex- 
oeptions  being  mostly  priests,  who  understood  the  times,  and  the 
necessity  of  being  always  among  the  foremost,  in  order  not  to  lose 
their  ascendency.  The  followers  of  Loyola  were,  soon  after  tiie 
institution  of  the  order,  eager  enough  to  gain  distinction  even 
here.  Following  the  history  of  our  subject,  our  attention  is  called 
to  the  very  striking  fact  that  all  departments  of  science  before  the 
Reformation  fell  gradually  into  the  power  of   the  predominant 
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church,  which  hurle<i  an  anathema  agsiinst  all  further  inyestiga- 
tions.  The  noble  anti  brave  inhabitants  of  Spain^  the  valiant  and 
intelligent  people  of  Italy,  the  uervoiw  and  quick-minded  French* 
the  accunvte  and  slow  Germans,  alt  were  in  the  same  way  subdued, 
and  prepared  t<>  recognize  nothing  but  the  idejis  approved  by  the 
church.  Curiously  enough,  there  never  existefl  a  stricter  censor- 
ship of  publiKhed  books,  the  oeusors  being  at  first  Catholic  priests 
and  afterwards  principally  Jesuits,  and  their  opinions  .are  printed 
on  the  first  pRge  of  many  old  works  on  natural  history.  It 
should  never  be  forgotten  that  while  those  countries  which  ac- 
cepted the  Reformation  grew  stronger  and  stronger,  fostered  in- 
telligence, and  furthered  science,  all  others,  even  the  noblest,  de- 
generated^  and  never  again  reached  their  former  prominence, 
though  they  struggled  bravely  and  nobly.  Everybody  will  re- 
member poor  Galilei,  a  giant  sacrificed  to  the  glorj^  of  the  church. 
Every  kind  of  free  tliought  seemed  then,  as  at  the  present  time« 
most  pernicious  to  this  infallible  institution. 

It  now  became  the  fashion  for  princes  to  possess  collections. 
They  containe<l  celebrated  medicines  paid  for  by  their  weight  io 
gold*  Bezoar^  the  horn  of  the  unicorn,  the  Maledivian  nut,  the 
Alruun,  were  ]>erhaps  pbiced  side  by  stde  with  such  rarities  jis  the 
pistol  with  which  Berthold  Schwarz  tested  gmipowder  when  he 
had  discovered  it,  with  Chinese  or  Egyptian  relics,  and  what  would 
now  be  considered  bric-^brac  of  every  kind.  The  German  Em- 
peror Rudolf  IL,  otherwise  known  for  his  avaricious  and  indecent 
behavior,  spent  large  sums  of  money  for  his  collections,  and  paid 
a  thousand  gold  florins,  a  very  large  sum  for  those  times,  to  his 
artist  Hoefnagel,  for  drawing  the  specimens  contained  in  them. 
The  magnificent  miniatureii  on  parchment,  in  four  volumes,  are 
still  eKtant.  The  Princes  of  Got  tor  f  brought  together  an  admi- 
rable collection,  called,  after  the  fashion  of  those  times^  Kunst- 
kammer  (cabinet  of  art),  the  remnants  of  which  are  still  promi- 
nent treasures  of  the  collections  of  C€n>enhagen  and  St.  Petersburg, 

A  competition  now  arose  between  travelers  in  search  of  inter- 
esting objects.  I  will  mention  only  those  of  the  Baron  von  Her- 
berstein  to  Moscow,  of  tiie  Ambassador  Buabetj  to  Constantinople^ 
who  imported  ttie  first  tulip,  of  Olearius  to  the  East  Indies,  luid  of 
Kaempfer  to  Japan.  Eventually  nearly  every  prince  felt  obliged 
to  have  a  well-arniuged  cabinet* 

A  prominent  physician  in  Nurnberg,  Besler,  published  a  de- 
scription of  his  collection,  or  rather  figmx^s  of  scune  objects  in 
1042 ;  the  first  edition  of  which  is  very  rare,  printed  on  blue-tinted 
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paper.  .The  collection  contains  dried  plants,  Indian  nuts  arranged 
on  a  string  (a  horrid  poison),  a  branch  of  a  plum-tree  with  one 
hundred  and  twenty  plums,  weighing  thirteen  and  one  quarter 
pounds,  horns  of  the  unicorn,  monstrous  horns  of  other  animals, 
a  stuffed  lynx,  whoee  open  mouth  and  red  tongue  made  him  look 
very  ferocious,  the  cranium  of  a  wolf,  the  bone  of  his  tongue  and 
wind-pipe,  a  rodent  animal  from  Moscow,  some  birds,  the  cranium 
of  a  swan,  a  nautilus  with  carved  shell,  monstrous  heads  formed 
by  shells,  minerals,  money,  medals,  crystals,  the  sword  of  Ziska, 
a  Turkish  pipe,  vases  -of  terra  sigillata,  fire-proof  cloth  of  asbes- 
tos, jewels,  guns,  old  stone  hatchets,  corals,  Indian  ink,  fucus 
growing  on  a  stone,  and  petrefactions. 

I  have  enumerated  purposely  the  contents  of  one  collection  of 
this  time,  and  have  chosen  this  particularly  because  it  seemed  to 
be  the  most  interesting,  as  the  description  of  it  was  reprinted  four 
times  in  the  years  immediately  following.  A  rich  and  partially 
classified  catalogue  of  John  Tradescant's  collections  was  published 
in  England  by  his  son ;  but  one  will  not  be  surprised  to  find  such 
a  heading :  ^^  Some  kinds  of  birds  and  their  eggs,"  and  among 
them  **  E^ter-eggs  of  the  Patriarch  of  Jerusalem,"  and  "  the  claw 
of  the  roc  bird,  which,  as  authors  report,  is  able  to  truss  an  ele- 
phant." 

As  numerous  other  collections  of  this  period  were  arranged  in 
a  similar  manner,  I  prefer  to  mention  only  one  more,  that  of 
the  Jesuits  in  the  Collegium  Romanum  at  Rome,  because  the  cat- 
alogue printed  in  1678  shows  the  interior  rooms  in  which  the  col- 
lection was  arranged.  As  Italy  was  at  this  time  still  the  leading 
country  of  the  world  in  fashion  and  culture,  and  the  order  of  the 
Jesuits  influential  and  powerful,  the  arrangement  of  their  collec- 
tion may  be  considered  as  a  fair  example  for  others  in  that  cent- 
ury, which  certainly  more  or  less  imitated  it,  but  never  surpassed 
it.  We  find  large,  vaulted  galleries,  connected  with  vaulted  rooms, 
the  floor  covered  with  inlaid  marbles,  the  ceiling  with  allegorical 
pictures.  The  arrangement  of  the  exhibited  objects  shows  a  kind 
of  refined  taste,  and  is  agreeable  to  the  eye  ;  the  taller  and  more 
prominent  objects  being  arranged  by  themselves  in  the  middle, 
as,  for  instance, a  number  of  Egyptian  obelisks,  on  the  top  of  each 
of  which  were  placed  emblems  of  Christianity.  Busts  and  other 
objects  were  placed  on  columns  along  the  wall,  the  spaces  between 
them  being  provided  with  shelves  bearing  smaller  objects.  Pict- 
ures and  astronomical  maps  fill  the  upper  part  of  the  wall^  and 
heavier  things,  such  as  a  crocodile,  are  suspended  from  the  ceil- 
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iiig.  Not  the  1e»ist  prominent  object  of  the  mtioeum  is  an  obelisk, 
made  in  the  Egyptian  fii8hion,  to  celebrate  the  memory  of  the 
converaion  uf  the  Swedish  Queen  Christina,  the  daughter  of  the 
most  prominent  king  in  the  Thirty  Years*  War,  Gustavus  Adol- 
phu8»  the  iiu*i  of  thr  (Conversion  being  expressed  on  the  obelisk  in 
thirty-thn»e  diffi^rent  languages, 

Jumt  at  this  time  a  curious  historical  essay  on  the  origin  and 
deyelopmi'nt  of  museums,  and  the  best  arrangement  of  them, 
was  published,  the  author  of  which  was  probably  a  certain  Ma- 
jor, and  this  very  rare  pamphlet,  first  published  in  1G74,  has 
been  reprinted  later  in  Valent}Ti'8  Museum  Museorum.  Accord- 
ing to  the  fiiahion  of  the  time  the  author  begins  with  the  enu* 
meratton  of  the  different  names  for  such  exhibitions,  and  out  of 
forty  of  these,  seventeen  are  Gi*eek.  I  think  it  would  be  rather 
liard  to  remember  them  all,  and  even  tedious  to  hear  them  re- 
peated. The  number  of  collections  from  the  time  of  King  Sol- 
omon to  the  author's  time  is  computed  to  be  one  hundred  and 
forty,  twenty-twf»  of  wlitch  belonged  to  prominent  princes  ;  many 
of  them  are  spoken  of  more  in  detail,  but  mixed  with  fabulous 
stories.  The  author  b«?lieves  it  very  probable  that  King  Solomon 
possessed  a  collection,  and  is  sure  about  King  Hizkiah  of  Jerusa- 
lem* and  Ptolomseus  Philadelphus  of  Alexandria.  He  speaks 
about  the  museum  of  the  Greek  emperor  in  Constantinople,  said 
to  have  oontaiiied  the  whole  pix»try  of  Homer  written  on  the 
skin  of  a  dragon,  a  fact  which  he  concludes  to  be  somewhat 
doubtful,  as  according  to  his  calculation  this  skin  must  have  been 
one  hundred  and  twenty  yards  long. 

At  some  length  are  given  details  about  the  collections  of  the 
Great  Mogid  in  Agra,  of  the  Inca  in  Peru,  and  of  Montezuma  in 
Mexico,  the  last  two  being  real  marvels  of  riehne^^  and  value. 
All  the  animals,  trees,  and  plantsof  the  country  were  manufactured 
in  pure  gold  or  silver,  in  life  size,  and  smaller  ones  in  jewels,  and 
placed  in  the  gardens  of  the  court.  Montezuma  is  said  to  have 
fiossessed  a  zoological  garden  with  all  the  living  animals  of  the 
country,  the  ditches  for  marine  animals  b**ing  filled  with  salt 
water.  Most  of  the  facts  given  in  this  essay  are  partly  exagger- 
ated, partly  erroneous  i  nevertheless  some  of  the  chapters,  sug- 
gesting the  best  rules  for  armnging  a  museum,  are  quite  inter- 
esting, 

(To  bo  ronrludmi.) 


90  Califamian  Garden  Bird:  [February, 

CALIFORNIAN  GARDEN  BIRDS. 

BT  J.    O.    COOPER,    M.    D. 

^HE  sociable  and  confiding  disposition  of  the  birds  of  the  west- 
^  em  United  States  as  compared  with  the  same  species  eastward 
has  been  noticed  by  several  late  writers,  but  the  reasons  have  so 
bn  been  scarcely  mentioned.  Among  them  perhaps  the  strongest 
is  that  bird-collectors  and  idle  boys  are  less  numerous,  while 
sportsmen  find  larger  game  so  plenty  that  they  do  not  waste 
ammanitioD  on  birds  so  small  that  no  one  but  a  foreigner  would 
take  the  trouble  to  pick  them  for  the  table. 

Besides  this,  the  prevalence  of  prairies  over  most  of  the  western 
regions  makes  any  garden  full  of  trees  and  shrubs  a  rare  nurtaery 
for  the  woodland  species,  where  they  find  more  protection  from 
hawks  and  weasels  than  in  their  native  groves,  while  they  may 
also  levy  a  small  contribution  on  the  fruits  in  return  for  the 
insects  they  destroy,  and  their  lively  songs.  In  California  the 
poison  intended  for  ground-squirrels  has  also  destroyed  millions 
of  birds  about  the  fields,  and  left  them  unhurt  in  gardens. 

It  is  interesting  to  notice  that  most  of  the  early  travelers  in 
California  mention  the  comparative  scarcity  and  silence  of  small 
birds  about  the  first  settlements. . 

In  the  garden  at  Haywood,  eighteen  miles  southeast  of  San 
Francisco,  in  which  I  have  before  noted  the  nesting  of  the  Anna 
humming-birds,  so  great  a  variety  have  built  this  spring  that 
some  notes  on  the  others  may  be  of  general  interest.  The  ex- 
tent of  ground  is  only  half  an  acre  around  the  house  in  which  I 
live,  and  most  of  the  nests  mentioned  are  within  it.  The  hum- 
ming-bird referred  to  (^Ccdypte  Anna)  is  the  only  species  that 
has  built  here,  though  swarms  of  the  Nootka  hummer  frequented 
the  eucal}'ptus-trees  during  April,  on  their  way  north.  Another 
nest  was  built,  and  the  eggs,  laid  April  23d  and  24th,  batched 
May  11th,  thus  confirming  the  remarkably  long  (from  seventeen 
to  eighteen  days)  period  of  incubation. 

A  single  Stellula  calliope  was  shot  April  16th  near  here.  I  saw 
one  Troehilus  Alexandri  May  4th,  and  one  Calypte  costce  May 
16th  ;  but  these  hummers  are  very  rare  near  San  Francisco.  An 
Arkansas  kingbird  (^Tyrannus  verticalis)  has  a  nest  in  a  tree  in 
the  street  adjoining  the  garden,  but  too  high  to  examine.  A 
black  pewee  (^Sayornis  nigricann)  had  built  under  the  eaves  of 
an  adjoining  bam  as  early  as  February,  but  also  too  high  for  close 
observation.     A  pair  of  western  bluebirds  {Sialia  Mexicana)  had 
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raised  a  brood  of  youwg  uoder  the  roof  of  the  adjomtng  house, 
and  all  of  them  have  freqmi'nted  the  garden  much  after  May  4th. 
The  well-ktiowu  auiwrner  yeHow-bird  (^Dendraca  (EStiva}  arrived 
April  20th,  and  a  pair  h)ive  a  nest  in  the  garden,  though  its  site 
has  not  yet  bean  discovered. 

The  barn  swallow  (Jlirundo  Jwrrt'Orum)  builds^  as  elsewhere,  in 
the  barns,  against  mfters,  etc.,  arriving  March  19th.  The  eliff 
swallow  (Hirundo  funifronut)  builds  under  eaves  of  barns  and 
houses  much  more  abundantly  than  the  last,  I  saw  two  insUmees 
in  town  wliere  bluebirds  took  possession  of  nests  of  this  bird 
about  the  15th  of  March,  and  successfully  hehl  them  against  the 
owners,  which  returned  from  the  8<juth  on  the  24th,  A  pair  of 
white-bellied  swallows  (^Hirundo  hicolor  var.  vespertina  Cooper) 
took  possession  of  a  little  bird -house  which  1  put  upon  a  post 
twelve  feet  high,  ne4ir  the  house,  and  liave  built  and  laid  eggs  in 
it  since  April  BOth.  (Some  others  were  building  in  town  after 
their  an-ival  three  months  earlier,)  They  had  tu  drive  off  a 
saucy  wren  which  had  a  nest  near  by,  but  hiui  tried  U>  hold  two 
houses  by  building  a  sham  nest  in  this  one,  and  often  endeavored 
to  tear  down  the  swallows*  nest  in  their  absence. 

This  western  variety  of  the  H.  bicoUr  is  larger  and  bluer  than 
the  eastern,  though  so  far  without  a  distinctive  name.  I  found 
it  breeding  in  187^3  as  far  south  as  latitude  35'^,  in  Ventura  County, 
CaK,  near  tlie  coast,  A  house  wren  (  Troglodt^tefi  mdon  van  Park* 
mamii)^  as  just  remarked,  built  in  a  bii-d-house  placed  on  the  end 
of  the  jR>rch.  This  species  arrived  March  30th,  though  a  few  win- 
ter within  a  hundred  miles  southward.  The  male  of  the  pair  men- 
tioned csiine  to  tlie  garden  about  the  10th  uf  April,  and  very  in- 
(histriously  worked  at  building  a  nest  for  two  weeks  before  it  per* 
suaded  a  female  bird  to  remain.  It  sung  cunst^mtly,  but  less 
finely  than  the  eitstern  birds,  from  which  its  longer  tail,  never 
held  vertically,  further  distinguishes  it. 

Two  pairs  of  the  house  linnet  i^Carpodactts  frfmtali9  var,  rho- 
docolpim)  have  nests  in  a  Monterey  pine  (P.  t/wri^jutt),  another 
in  a  cypress,  one  under  a  plank  placed  in  the  forks  of  two  trees 
for  a  swing  to  hang  on,  and  one  pair  in  a  rose*bush  covering  the 
end  of  the  porch,  where  children  can  look  freely  into  it.  This 
last  had  the  first  egg  laid  April  2Jd;  incubation  began  on 
the  25th,  and  the  young  hatched  May  tith  and  7th,  requiring 
about  eleven  days.  Although  thousands  are  shot  in  the  fruit  sea- 
son on  account  of  their  destructiveness,  neither  the  numbei-s  nor 
the  familiarity  of  this  characteristic  western  bird  seem  to  be  dimin- 
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iahed.  Tbey  swarm  also  in  the  groves  and  kill  vast  numbers  of 
Ae  yel  more  destractive  caterpillars  during  the  spring  months, 
being  thus  qaite  as  osefal  as  the  imported  English  sparrows. 

The  Arkansas  goldfinch  (^Chrysomitris  psaltria)^  commonly 
called  hfere  **  wild  canary,"  abounds  in  gardens.  A  pair  built  in  a 
rose-bush  dose  to  the  path,  and  not  over  three  feet  from  the 
gronnd,  commencing  to  set  on  four  eggs  April  20th  and  hatching 
in  ten  days.  They  only  raised  one  young,  which  left  the  nest 
May  16th.  Others  were  fledged  when  this  hatched,  and  still  other 
pairs  were  just  laying,  in  nests  usually  from  six  to  twenty  feet  up 
in  fruit-trees,  one  however  in  a  pine.  The  eggs  here  are  pale 
greenish  or  almost  white,  and  0.45  by  0.60  inch.  The  Lawrence's 
goldfinch  (^Chrysomitris  Lawrencii)^  not  yet  distinguished  by 
any  popular  name,  is  also  abundant  in  oak  groves,  and  has  varied 
its  habits  so  far  as  to  begin  to  frequent  gardens  where  coniferous 
trees  grow,  building  in  pines  and  cypresses,  as  the  nearest  ap- 
proach in  density  of  shade  to  the  favorite  live-oaks,  though  I  have 
never  seen  these  birds  at  Monterey,  where  the  former  trees  are 
native.  Dr.  Brewer  was  evidently  led  into  error  by  Dr.  Can- 
field's  identification  of  their  eggs  from  Monterey,  as  given  in 
North  American  Birds,  i.  479,  where  he  says  they  are  **  ex- 
actly similar  to  those  of  C.  psaltria,^'  etc.  Those  I  got  near  San 
Diego  in  1862  were,  as  described  in  the  Ornithology  of  Califor- 
nia, i.  171,  '''pure  white^  measuring  0.46  by  0.60  inch  "  (^mis- 
printed 0.80),  and  many  found  here  are  merely  a  little  larger, 
0.48  by  0.65  inch.  A  pair  of  chipping  sparrows  (^Spizella  socir 
(iUb)  built  in  a  cypress  about  eight  feet  above  the  ground,  and 
others  have  nests  about  the  garden.  They  arrived  March  81st, 
and  the  first  egg  seen  was  on  May  14th.  The  gayest  of  the  small 
summer  visitors  is  the  blue  linnet  (^Cyanospiza  amoena).  It  ar- 
rived April  20th  and  built  a  nest  in  the  garden.  A  nest  found 
in  a  thicket  May  loth  contained  four  nearly  fresh  eggs,  like  those 
described  in  the  Ornithology  of  California.  The  brown  finch 
(^Pipilo  fuscus  var.  crissaHs)^  though  often  called  "  canon  finch,** 
is  not  more  common  in  secluded  valleys  than  in  gardens  where 
protected ;  and,  being  a  constant  resident,  becomes  one  of  the 
tamest  of  native  species,  coming  to  the  door  for  food  and  building 
as  near  the  house  as  it  can  find  a  location.  Like  other  resident 
birds  it  shows  much  variation  in  time  of  nesting,  as  it  laid  the 
first  egg  here  as  early  as  April  1st,  in  a  pine-tree,  twenty-five  feet 
from  the  ground,  and  I  suspect  some  were  even  fledged  by  that 
time,  as  was  said  to  have  occurred  in  a  neighboring  garden. 
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The  westera  oriole  ilcter^UM  Bullockii)  arrived  liere  March 
Slat,  My  8tat4>inent  in  tlie  Ornithology  of  California  that  they 
nrrive  ut  San  iJiego  as  early  as  March  Ist  appliee  ouly  to  a  very 
few  avant-murriern,  jis  most  of  them  reach  there  afU^r  the  1  *>th. 
They  reached  Ventura  County  in  1873  about  the  iOth  ;  but  as  I 
saw  one  in  the  November  previous,  a  few  may  winkn*  in  Califor- 
nia, that  being  two  monthn  later  than  they  usually  leave. 

A  pair  built  in  a  hanging  branch  of  a  gum-tree  (Eucitlyptvn) 
in  the  garden,  about  thirty-five  feet  from  the  ground,  Tlie  male 
was  in  the  immature  plumage  (like  the  female),  and  another 
male  skinned  by  hie  April  24th  was  similar,  so  tluit,  like  Icterus 
Mpuriui^  some  of  the  males,  if  not  all,  retjuire  more  than  one  year 
to  obtain  perfection,  a  fact  not  before  recorded.  Like  the  lcUru9 
Balthnore  and  the  other  speeiea  as  far  l^&  known,  it  probably  re- 
quires three  years^  though  the  stages  are  not  so  very  different  as 
to  have  been  called  $pecie$^  aa  with  I(rt€ru%  npuriua  and  many 
tropical  American  forms. 

The  following  birds  also  built  in  other  gardens  in  town»  but  I 
could  not  watch  them  so  carefully.  The  western  yellow-bellied 
fly^catcher  (Empidonax  difficilis)  arrived  Marcli  30th*  One  pair 
built  early  in  M  ly  on  a  beam  under  a  wugou-Bhed|  in  the  m tin- 
ner rf  the  pewees,  but,  pertinaciously  retaining  their  woodhind 
habitd,  tried  to  conceal  the  nest  by  a  wall  of  green  moss  partly 
hanging  over  the  edge  of  the  beam  and  making  it  still  more  con- 
spicuous by  the  contrast  of  color.  Three  other  nests  found  along 
the  neighboring  creeks  were  built  on  slight  projex^tions  among 
roots  and  stumps  overhanging  the  water,  from  four  to  twenty 
feet  above  it,  and  all  with  the  same  green  mossy  panipets.  I 
have  identified  the  birds  by  shooting  several.  The  differences  in 
both  young  and  lulult  biixls  between  this  and  the  eastern  E.  ftavi- 
ventris  pointed  out  in  the  North  American  Birds,  lii.  363,  as  well 
as  the  entire  difference  in  nesting  and  eggs  described  on  pa^^** 
380,  with  which  mine  agree  perfectly,  seem  to  require  a  spet  itic 
separation  of  the  western  birds,  none  being  found  intermediate. 
In  the  Ornithology  of  California,  i*  328,  I  could  not  distingubh 
the  western  adult  bird  from  the  incomplete  descriptions  of  the 
eastern,  the  young  only  having  then  been  critically  compared. 

The  Empidonax  punilluit  of  Northern  California  seems,  how- 
ever, to  graduate  southward  into  the  eastern  var.  Traillii  as  given 
bj  met  though  I  should  have  ueeil  the  prior  specific  name.  The 
nests  and  eggs  described  by  me  in  the  Ornithology  of  California, 
i,  33U,  probably  belonged  to  punillus^  which  I  have  not  seen  in 
this  more  open  region.     E,  ffammondii  is  a  more  eastern  form. 
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Swainson^s  greenlets  (  Vtreosylvia  gilvus  var.  SwainsoniV)  ar- 
rive aboat  March  30tb,  and  some  keep  about  gardens,  where  I 
have  found  their  old  nests.  None  of  the  characters  distinguish- 
ing the  western  and  eastern  races  seem  to  be  invariable,  while 
their  songs  and  habits  do  not  serve  to  distinguish  them  specific- 
ally. Their  arrival  at  San  Diego,  April  10,  1862,  as  published 
by  me,  must  have  been  two  weeks  later  than  usual. 

The  western  mocking-wren  (^Thri/othorus  Bewickii  var.  BpUiJir 
rwt)  is  a  constant  resident,  but  commonest  in  winter.  A  pair 
built  in  a  small  box  in  a  stable,  and  had  youn^  when  discovered 
in  April.  The  open  nest  in  a  bush  described  by  me  in  the  Or- 
nithology of  Califoniia,  i.  69,  is  evidence  of  an  unusual  depart- 
ure from  their  common  habits,  and  was  very  probably  an  old  nest 
built  by  some  other  bird,  this  species  generally  building  in  dark 
cavities  of  trees,  brush-heaps,  etc.,  but  now  apparently  growing 
more  familiar.  It  shows  variations  in  building  similar  to  T*  Lu^ 
dovicianus. 

The  American  goldfinch  (  ChrysomitrU  tristis)  is  less  common 
here  in  summer  than  the  western  species,  immense  numbers  go- 
ing north  of  this  State  in  April,  while  the  others  are  not  known 
to  occur  in  Oregon,  and  most  of  C.  Lawrencii  go  south  of  this 
latitude  in  winter,  being  then  replaced  in  numbers  by  this  species. 
On  this  coast  they  seem  to  breed  earlier  than  eastward,  as  I  found 
several  undoubted  nests  in  Ventura  County  about  April  18th,  in 
willows  where  none  of  the  other  species  ever  appeared.  The 
^gs  described  by  me  from  Santa  Cruz  may,  however,  have  been 
tho^  of  (7.  Lawrencii^  as  they  were  smaller  than  usual,  perhaps, 
however,  from  belonging  to  a  second  brood. 

I  may  note  here,  in  connection  with  this  genus  of  birds,  that  I 
killed  one  of  C.  pinus  as  late  as  April  15th,  and  that  they  built 
in  the  tall  pines  near  Monterey,  where  I  saw  them  in  June,  1874. 
This  most  southern  locality  recorded  is  accounted  for  by  the 
cool  winds,  fogs,  and  pines  of  the  place. 

The  CaUfomia  song  sparrow  (^Melospiza  melodia  vars.  SamU" 
elU^  Heermanni)y  like  all  species  of  birds  which  run  into  many 
local  varieties,  is  little  if  at  all  migratory.  Where  cats  are  not 
too  troublesome  it  becomes  the  most  familiar  of  birds.  The  great 
variations  in  the  size  of  these  birds  in  California,  from  which  the 
varieties  above  named  and  also  M,  Qouldii  have  been  de- 
scribed (and  even  placed  in  other  genera),  are  not  confined  to 
any  latitude,  unless  the  last  (and  smallest)  was  from  the  penin- 
sula, the  middle-sized  (^Samuel%%)  being  found  about  San  Fran- 
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ciaoo  Bay,  though  more  rare  than  larger  ones.  In  Ventura 
County  I  found  them  to  vary  in  full  from  5*65  to  6.25  long,  wing 
2.40  to  1,8U»  The  egg«  also  vary  pxceetlingly  in  size  and  pattern 
between  the  extremes  given  in  Birds  of  North  America,  iii,  25 
and  27. 

I  might  extend  this  catalogue  of  garden  birds  considerably  by 
mentioning  udditional  species  found  building  in  other  places  in 
gardens,  but  less  commonly.  The  following  are  common  here 
ahing  crtH^ks  on  the  V*orders  of  the  town^  but  not  yet  found  build- 
ing within  g:irden  fences. 

Th«  Oregon  thrush  {Turttus  ntttulatuti)^  now  known  to  build  as 
fiar  south  as  latitude  35''  and  probably  34'"  in  California,  arrived 
here  April  20th,  when  71  mmuB  had  gone  north.  I  have  been 
informed  that  the  robin  ( ?.  mlffratoriuJi),  never  before  known  to 
remain  in  tlie  valleys^  in  this  latitude  in  summer,  has  begun  to 
breed  in  cherry  orchards  three  miles  froni  here. 

The  black-capped  waibler  (^MyiodiocteH  pusillug  var.  pileola" 
tu9^  arrived  March  30,  and  in  Ventura  County  March  18,  18T3. 
This  is  a  month  earlier  than  I  sdw  them  nearer  the  coast,  aa 
noted  in  the  Ornithology  of  Catifornia,  i,»  and  accounts  for  their 
early  appeamnce  in  Oregon.  It  is  a  month  earlier  than  the  sum- 
mer yellow-bird,  for  which  I  mistook  it  in  1854  at  Puget's  Sound, 
arriving  April  10th.  (Natural  History  of  Washington  Territory, 
ii,  18L     These  dates  also  need  correction  in  later  books.) 

The  bank  swallows  ( Cotyle  serripennU)  have  holes  in  the 
steep  banks  of  the  creek,  one  of  which  I  opened  May  17th,  and 
found  seven  fresh  eggs  in  it  at  a  depth  of  two  feet,  and  five  feet 
from  the  top  of  the  bank.  The  ground  wren  (  Champa  fasctata') 
is  a  resident  in  bushy  places  along  creeks  or  on  dry  hills,  and 
often  frequents  fences  about  clearings  where  shrubs  or  brush  are 
abundant.  It  is  very  artful  in  oonceiiling  its  nest  in  dense  thick- 
ets. The  plain  titmouse  (Lophophane»  inorrtatug)  is  a  very  socia- 
ble bird  where  its  favorite  live-oaks  am  left  standing  near  houses, 
building  in  March  in  any  suitable  hole  it  finds.  The  least  tit- 
mouse {Psaltriparus  mmi?»i*«)  is  another  sylvan  bird  which  re- 
mains about  houses  among  oaks  and  other  trees,  even  in  the  city 
of  San  Francisco.  I  obtained  a  nest  with  seven  fresh  eggs  on 
May  15th.  The  western  purple  finch  (^Carpodatyus  purpuretu 
var.  Cat{fomicu*)j  though  not  before  seen  in  summer  in  the 
valleys,  sometimes  remains  near  the  cool  bay  of  San  Francisco, 
and,  if  not  building  in  gardens,  joins  the  house  linnets  in  their 
depredations  on  fruit. 
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The  black-beaded  grosbeak  (^Hedymeles  melanocephaltiM^^  a 
delightful  summer  songster  often  called  here  ^^  bullfinch,''  is  in- 
clined to  be  very  sociable,  though  its  nests  are  so  often  robbed  by 
boys  for  cage-birds  that  it  builds  mostly  in  places  more  retired 
than  gardens. 

The  redwing  blackbird  (^Agelaius  phceniceus^  and  var.  guber- 
nator)j  though  preferring  marshes,  often  builds  here  in  small  trees 
on  the  borders  of  boggy  streams  within  cultivated  grounds,  if  un- 
molested. I  saw  a  fine  male  this  spring  with  the  shoulders  en- 
tirely orange,  the  opposite  extreme  from  var.  gubemator.  Brew- 
er's blackbird  (^ScolecophaguH  cyanocephalus)  is  numerous  about 
bouses,  and  builds  in  companies  in  low  trees  where  unmolested. 
It  has  recently  taken  to  roosting  in  winter  in  the  evergreens  of 
the  ^^ Plaza*'  in  the  noisiest  centre  of  San  Francisco,  with  English 
sparrows.  The  California  jay  (^Cyanocitta  Calif oniica)^  if  not  so 
much  persecuted,  would  be  abundant  and  very  bold  around  houses 
where  oak-trees  grow,  but  the  boys  drive  them  to  wilder  build- 
ing-resorts. Its  thievish  habits  and  practice  of  destroying  other 
birds'  eggs  make  it  a  bad  tenant.  The  size  of  eggs  I  gave  in  the 
Ornithology  of  California  was  misprinted  1.80  by  1.04  instead  of 
0.80  by  1.04 ;  these  San  Diego  eggs  being,  as  usual,  smaller  than 
others  from  northward. 

Gairduer's  woodpecker  (^Picus  pubesceriB  var.  Gairdneri^  is 
1  common  visitor  to  the  gardens,  and,  like  its  eastern  relative, 
will  doubtless  burrow  for  nests  in  old  fruit-trees.  The  allied 
Picu^  Nuttallii  seems  to  avoid  this  region. 

The  rufous  humming-bird  (^Selasphorus  rufu%)y  though  very 
familiar  in  other  places  at  least  as  far  south  as  latitude  35°,  I 
have  not  seen  here  building  near  houses,  though  a  few  do  build 
along  creeks,  preferring  moist  locations..  On  the  other  hand,  the 
bam  owl  (^Strix  flammea  var.  pratincola)  is  very  common,  and, 
where  protected  for  the  purpose  of  destroying  vermin,  becomes 
familiar.  One  pair  has  a  nest  in  a  windmill,  and  another  built 
in  a  hole  in  a  steep,  high  bluif  at  the  edge  of  a  garden,  where  I 
got  fresh  eggs  April  10th.  The  nest  and  eggs  mentioned  as  from 
me  in  North  American  Birds,  iii.  522,  prove  to  belong  to  the 
Qeococcyx, 

Finally,  the  California  quail  (^Lophortyx  Calif  amicus}^  though 
becoming  rare  w)  near  San  Francisco,  is  very  tame  about  houses 
where  it  is  protected,  feeding  and  laying  eggs  near  the  banur 
yards. 
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THE   CHIRP   OF   THE   MOLE-CRICKET. 

BY   BAUVKL    U.    SCCDDKU. 

'^PHE  oommon  mole-cricket  of  the  United  States  {Gryllotalpa 
-^  lorealU  Burm.)  usually  coratnencetf  its  daily  chirp  at  about 
four  o'clot^k  in  the  afternoon,  but  stridulates  most  iictively  at 
about  dusk.  On  a  cloudy  day,  however,  it  may  be  heard  aa 
early  aa  two  or  three  o'clock  ;  this  recognition  of  the  weaUier  is 
Hither  remarkable  in  a  burrowing  insect,  and  the  mc>re  so  stnc«i 
it  does  not  appear  to  come  to  the  surface  to  stridulate,  but  re* 
mains  in  its  burrow  usually  an  inch  below  the  surface  of  the 
ground.  The  European  mole-cricket  is  siiid  to  chirp  both  within 
its  burrow  and  at  it^  mouth  {plerumque  sub  terrdy  Fischer  says), 
and  it  may  be  that  our  species  sometimes  seeks  the  air  in  chant* 
ing ;  but  the  chirp,  as  far  as  I  have  heard  it,  always  has  a  uni- 
formly subdued  tone,  as  if  produced  in  some  hidden  recess. 
Fischer  says  that  the  European  species,  which  is  twice  as  large  as 
ours,  tmnnot  be  heard  more  than  from  one  hundred  to  one  hun- 
dred and  fifty  feet  (ultra  spaiium  20-30  ^a«»Mum).  Ours,  when 
certainly  beneath  the  surface,  is  easily  distinguished  at  a  distance 
of  five  rods ;  and  one  would  presume  that  it  could  be  heard,  if 
above  ground,  nearly  twice  as  far  away* 

Its  chirp  is  a  guttural  sort  of  sound,  like  grU  or  greeu^  re- 
peated in  a  trill  indefinitely,  but  seldom  for  more  than  two  or 

iptl         grU  grU         ^ft  pH         irrO  |pi>         (rrft         p-H  ffrft 

three  minutes,  and  often  for  a  less  time.  It  in  pitched  at  two  oc- 
taves above  middle  C,  and  the  notes  are  usually  repeated  at  the 
rate  of  about  one  hundred  and  thirty  or  one  hundred  and  thirty- 
five  per  minute  ;  sometimes,  when  many  are  singing,  even  as 
rapidly  as  one  hundred  and  fifty  per  minute.  Often,  when  it 
first  commences  to  chirp,  it  gives  a  single  prolonged  trill  of 
more  slowly  re[»eated  notes,  when  the  composite  character  of  the 
chirp  is  much  more  readily  detected  ;  and  afterward  is  quiet  for  a 
long  while.  When  most  actively  chirping,  however,  the  com- 
mencement of  a  strain  is  less  vigorous  than  its  full  swell,  and  the 
notes  are  then  repeated  at  the  rate  of  about  one  hundred  and 
twenty  per  minute;  it  speedily  gjiins  its  normal  velocity.  The 
note  sounds  exceedingly  like  the  distant  croak  of  toads  (Bufo^ 
at  spawning  season,  but  is  somewhat  feebler.  Z^tterstedt  com- 
vou  I.  —  wo.  i.  7 
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rha  •^hlrp  of  the  European  species  to  the  note  of  Sjfla  or* 

A.miiiu£ti  belonging  to  the  saltatorial  Orthoptera,  this  insect, 
uE£r  -ne  :  cber  species  of  its  genus,  is  a  poor  leaper ;  inepte  salit, 
«v^  Faiirfi^r  of  its  European  congener.  But  on  the  other  hand, 
I  tui  nn  backward  quite  as  easily  as  forward,  —  a  fortnnate 
rir.  u^  "^Zke  greater  part  of  its  burrow  is  too  narrow  for  it  to  torn 
n.  —  P*y<ke^  Cambridge,  Mass. 


ISIrl-Y    TO    MR-    J.    A.    ALLEN'S     "AVAILABILITY     OF 
:X2TAIN   BARTRAMIAN  NAMES  IN   ORNITHOLOGY."  > 

BY   DR.    ELLIOTT   COUES,   U.    8.    A. 

\Jk  Y  reply  to  Mr.  Allen  must  not  be  considered  controversial,  for 
-^^  two  reasons.  In  the  first  place,  my  original  article  stated 
tbe  whole  case,  from  my  point  of  view,  so  carefully,  so  completely, 
Hud  so  explicitly,  that  I  am  left  without  ground  for  further  argn- 
ment.  Secondly,  nothing  that  Mr.  Allen  adduces  in  his  critiqae 
invalidates  the  principle  I  established,  most  of  his  criticism  being 
irreleTant  to  the  main  point  at  issue,  namely,  that  if  any  of  Bar- 
Tojns  identifiable,  described,  and  binomially  named  species  were 
4-uTitled  to  recognition,  then  all  such  of  his  were  equally  so  en- 
xhjed.  Mr.  Allen  himself  admits  this,  the  whole  point  and  pnr- 
ifOfee  of  my  article,  his  protest  being  simply  against  the  paiLful 
Xft^ieasity  of  so  doing  ;  out  of  ten  Bartmmian  species  which  '*  Dr. 
C^Hies  proceeds  to  newly  *  set  up,'  "  he  acknowledges  the  rigfat- 
f  nl  claim  of  **  six  or  seven  ''  to  be  so  dealt  with,  thereby  yield- 
ing the  very  point  he  wished  to  refute.  In  short,  the  only  actual 
disagreement  between  Mr.  Allen  and  myself  is  that  he  is  aUe 
u*  identify  satisfactorily  rather  fewer  of  Bartram's  species  than 
I  micceeded  in  dmng.  But  this  last  is  a  matter  to  which  I  gently 
alluded  in  my  article  when  I  said  in  substance  that  omitholog- 
K»I  experts  would  of  course  identify  Bartram's  species  aooocd- 
ing  to  their  respective  ability. 

But  Mr.  AUen^s  article  is  so  courteous,  so  temperate,  and  writ- 
ten with  sach  evident  intention  and  desire  to  be  perfectly  jnat  to 
all  oonoemed,  and  yet  misses  the  mark  so  widely,  that  I  feel  called 
spon  to  examine  it  further;  in  doing  which,  I  trust  I  may  not  fid! 
behind  my  critic  in  the  amenities ;  surely  I  hope  not  to.    No  \ 


1  Ab  ATiidc  in  The  AinericaB  NatonUirt  for  Janoarj,  1876,  x.  21-29,  criticising  mj 
-^-'-  "Ftfti  UrDitbolosUe  rediTiTi,  Ko.  ^''in  Proc.  Acad.  Nat.  Sci.  PhlladdpUh, 
ISTft,  p^  3SS^S5S. 
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ous  disagreement  can  long  Bubaifit  when  eadi  feels  aiid  shows  the 
respect  due  to  the  other,  and  when  neither  is  contending  for  him- 
self, but  for  the  truth  and  the  general  good. 

Before  proce^ing  further,  I  will  disjxjse  of  the  only  point  on 
which  Mr.  Allen  has  niisrepresented  me  ;  let  me  hasten  to  add 
that  I  am  sure  he  did  so  un intentionally.  For  he  says  that  I 
ttdvt»cate  the  tkdoption  of  certain  names  "  whether  they  are  ae- 
c^mpauied  by  descriptions  or  not^''  But  he  did  not  really  con- 
sider me  guilty  of  such  folly  ;  what  he  meant  was,  whether  ac- 
companied by  sufficient,  formal  descriptions,  according  to  the 
usual  interpretation  of  what  constitutes  a  d€!Scription.  For  rea^ 
sons  set  forth  at  length  in  my  paper,  I  hold  that  all  of  Bartram's 
species  were  in  effect  described.  How  ina<lequate  many  of  his 
descriptions  were  is  seen  in  the  largo  number  of  unidentifiable 
species.  Of  course  I  admit  this ;  but  the  qualiti/  of  Bartram's 
de^scriptions  is  not  a  point  at  issue. 

Next,  I  wish  to  bring  prominently  forward  a  strong  and  good 
point  Mr.  Allen  makes,  namely,  that  species,  to  be  tenable,  must 
be  identitiable  by  something  in  the  work  itself  in  which  they  are 
named;, it  not  being  allowable  to  use  knowledge  subsequent!} 
gained  to  identify  them  upon  a  principle  of  exclusion,  or  any 
other  process  of  cumulative  circumstantial  evidence.  This  is  the 
gist  of  the  sound  count  that  my  friend  makes  against  me ;  for  1 
certainly  applied  some  of  the  knowledge  which  is  the  common 
property  of  ornithologists  of  1875  to  the  identification  of  species 
proposed  in  1791  ;  and  if  this  kind  of  reasoning,  and  the  sort  of 
**  momr'  certainty  reached  by  its  means,  be  ruled  out  as  evidence, 
1  should  not  wonder  if,  of  the  ten  species  I  newly  set  up,  no 
more  than  the  six  or  seven  Mr*  Allen  admits  would  be  allowed  to 
stand.  I  willingly  concede  the  point,  but,  in  paying  my  respects 
to  Mr.  Allen  on  this  score,  would  simply  ask  him,  What  has  this 
to  do  with  the  proposition  of  mine,  that  if  any  of  Bartmm's 
species  are  tenable,  then  all  his  fully  identified,  described,  and 
binomiallv  named  ones  are  too  ? 

The  rest  of  Mr.  Allen's  critique  may  be  summed  under  several 
heads,  as  follows :  — 

(1.)  The  general  statement  that  Bartram  was  a  pretty  poor  sort 
of  an  ornithologist  after  all.  As  an  expression  of  his  opinion, 
Mr.  Allen  has  a  perfect  right  to  say  so,  and  I  should  be  the  last 
to  restrict  the  freedom  of  his  judgment ;  but  it  is  irrelevant  to 
the  case  at  issue.  I  tliink  rather  more  highly  of  our  author  than 
Mr.  Allen  seems  to,  and  in  fact  I  wish  we  had  no  worse  omithol- 
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ins:3  :  letii  T-tii^  iboagh  there  have  been  such  before  aud  sinc^ 
Yarr-Ji.!  imi»  iisi  I  never  made  his  general  standing  as  an  or- 
iim^-L  "Zi'ic  jx  irr:^3ient  in  favor  of  adopting  certain  of  his  names. 
~-c  Hid  TTiLiiLj  uncalled-for  attempt  to  depredate  Bartram's 
.-e*:^ ru  jjiiir^  uk  an  ornithologist  occupies  much  of  Mr.  AUen^s 

^  l«^ie:SLSg  our  author  as  a  binomialist :  Those  who  are 
mil!:  rtuLr  msevsted  may  compare  Mr.  Allen's  paper  with  mine 
a  "JLi  I'onn.  to  find  that  we  agree. exactly,  though  Mr.  Allen 
ju  .auL  nKiit^ne  to  the  arithmetic  of  the  case,  which  I  did  not 
rofih:^^  iHtoessary.  If  the  figures  should  show  that  Bartram 
AiiE«<&  rrcm  binomial  propriety  every  other  time,  instead  of  aboat 
aI:t^  iL  every  seven  times,  the  circumstance  would  abeolye  no 
OD-  i7ii(-  uses  Coruus  camivorus,  for  instance,  from  using  Carvu9 
nitpivonu  too.     This  is,  in  substance,  all  I  ever  claimed. 

fj.  I  Mr.  Allen  accuses  Bartram,  by  implication,  of  giTing  oor- 
recT  names  ''  when  he  happened  to  know  them,"  otherwise  of  pie- 
Kmuc  to  coin  names  as  the  easiest  way  out  of  a  difficulty,  not 
naTiuc  "d^  means  of  ready  identification,  or  not  caring  to  take  the 
rrvDUUH:  7£*3uired  for  determination.  Now,  in  the  first  place,  this 
1-  I.  xrruniciios  assomption  that  Bartram  did  not  do  the  best  he 
zne^  nr^v.  hzA.  a«  sach,  surely  indefensible  from  any  standpoint. 
beanid.7.  sxTcoBEBg  Bartram  was  a  fraud,  and  did  ^^  gobble  **  aO 
tu^  inie!U!9  le  nrokL  what  has  that  to  do  with  the  question? 
Tut  las  -laic  ht  &d  coin  names  simply  imposes  upon  ns  the 
ueL^aBirr  ic  ;*tB'4je-  »-Ttg  snch  of  them  as  are  binomial,  are  identi- 
fiaiJit:  17-  oaisEzcaic  accompanying,  and  possess  prioritj.  His 
mav^»  vrt  urn  ?^c«»r  subjects  of  public  inquiry.  If  all  the 
Qieci»  ▼ruua.  -ocLy  uii  late  ornithologists  have  <^  borrowed  **  and 
pmnec  m  -subc  rva  v^ere  canceled,  what  a  relief  it  would  be  to 
titt  trruasr^niissui  has' 

H  St.  xJfSL  Jiiucm^  wiih  some  warmth,  whether  this  sort  of 
ifaiup  *  I'sms  ~n  "att  'Kfsc  iriier^s;  of  science.'*  It  may  or  may 
BOi.  Z  TTCr.  iJic  Z  itii^-r-z  iz  dr>Ea.  and  that  time  will  show  it 
ikw^  xT  airr  sQ^  -sia  rsostic  Mr.  Allen  adduces  for  his  belief 
iba'  2'  u««  scr  a  mr.  l  it:>izri  ine.  He  says,  '^  If  the  example 
Ik  l4M»  B  JisR  «EG=nir  1*^  ::C»:wed.  there  will  be  no  stability 
-ti  ixr  sumKUcacm  iir  x  l-.c^  ^ini«,  but  only,  except  perhaps  to 
a  inr  soisrBL  "^k  misc  ^»i:r^u£xir4^  oonfasion.**  But  I  contend 
ioK  iitt  min  iMssiii^  rioii  *:  fcabi-»  nomenclature  is  that  whiiA 
-D  -tia^verr  if»=:ixL  :c  ^b^  3a:ter.  In  the  nature  of  ths 
-tttt  iirifinjs  t£  icriCTg  "  Zfi$i-v>dL  *'  is  desultory,  uncertain. 
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find  confusing  ;  I  admits  as  I  deplore,  the  inconvenience  and  the 
difficulty.  But  a  fact  is  no  leas  a  fact  because  it  is  a  disagreeable 
one  ;  and  whether  we  like  it  or  not^  the  fact  remains  that  names 
o£  species  will  continue  to  shift  until  the  oldest  one  that  is  ten- 
able according  to  rule  is  recognized.  Tlierefore  the  sooner  a 
species  is  **  hunted  down/*  the  better :  and  this  is  just  what  1 
undertook  to  do  in  the  cases  of  a  few  of  Bartrani^s.  I  did  it 
partly  on  the  score  of  **  justice  *'  to  that  author,  but  this  was  not 
my  main  object.  I  am  no  sentimentalist  in  such  matters,  and  if 
I  thought  it  would  be  to  the  best  interest  of  science  to  ignore 
Bartram,  I  should  quietly  do  so*  It  is  simply  because  I  believi* 
it  best,  in  spite  of  transient  inconvenience^  U\  bring  him  to  light, 
that  I  have  done  so,  in  an  attempt  to  secure  that  very  stability 
which  Mr.  Allen  accuses  me  of  disturbing.  To  speak  my  mind 
freely,  I  may  add  that  I  should  have  been  disappointed,  consider- 
ing that  1  had  signally  failed^  had  not  my  paper  made  some  dis- 
turbance ;  eicactly  that  effect  was  anticipated  and  fully  intended, 
otherwise  the  paper  would  not  have  shown  rauon  d'etre.  And 
I  am  encoumged  further  to  believe  that  the  paper  t6ok  its  own 
step,  however  short,  in  the  right  direction,  by  the  recollection  that 
certain  Fcuti  of  my  honored  predecessor  in  this  particular  line  of 
work,  whose  title  I  have  had  the  presumption  to  revive,  were  re- 
ceived with  wry  faces  and  shrugs  —  and  received,  nevertheless. 
I  am  perfectly  satisfied  to  let  my  own  be  tested  in  the  crucible  of 
time. 

(5.)  The  remainder  o{  Mr.  Allen's  paper  is  chiefly  devoted  to 
tlie  examiuation,  uriatim^  of  the  individual  cases  in  w^hich  I  claim 
priority  for  Bartram.  This  portion  of  his  paper  is  a  fair  and 
strong  counter-argument  to  mine.  It  requires,  however,  no  com- 
ment from  me,  since  all  this  part  of  the  subject,  in  which  the  gen- 
eral principle  is  not  involved,  is  only  left  where  I  put  it,  in  the 
hands  of  the  ex[}erts,  each  of  whom  will  determine  for  himself 
which  particular  ones  of  Bartram's  names  he  can  identify  to  his 
satisfaction,  and  which  he  cannot.  Without  here  scrutinizing 
the  cases  in  which  I  believe  Mr.  Allen  to  be  wrong,  I  wish  to 
acknowledge  one  instance  in  which  he  shows  that  I  am  probably 
wrong  —  the  cf^e  of  Certhia  pinuif^  No.  10,  which  I  now  see  is 
probably,  as  Mr,  Allen  sjiys,  ffehnlntkophaga  pinm^  not  -Defl" 
dnvca  pinug^  as  I  too  hastily  assumed. 

Finally,  let  me  say  a  word  respecting  Mr.  Allen's  suggestion 
talit  I  ought  to  have  gone  further,  and  attributed  to  Bartram  the 
priority  of  discovery  of  the  great  law  of  geographical  variation  in 
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size,  which  recent  naturalists  have  developed  and  formulated.  I 
suspect  that  Mr.  Allen  allowed  himself  to  become  slightly  quizr 
zical  at  the  close  of  his  critique ;  but  I  shall  take  him  at  his  word, 
and  reply  seriously.  I  do  not  find  that  Bartram  presents  anything 
but  a  statement  of  fact  of  the  smaller  size  of  Floridan  animals  as 
compared  with  those  from  Pennsylvania ;  to  do  which,  nothing 
but  a  tape-line,  or,  failing  that  useful  article,  a  good  pair  of  eyes 
and  fair  memory,  were  requisite.  Whereas,  in  treating  of  the 
same  important  subject  himself,  Mr.  Allen  has  been  proniment 
among  those  who  have  generalized  from  the  facts  to  broad  con- 
clusions ;  and  in  so  doing  has  displayed  inherent  powers  of  mind 
which,  coupled  with  extensive  and  varied  acquirements,  have  won 
for  him  the  high  position  he  now  holds  among  American  natural- 
ists. 


RECENT   LITERATURE. 

Powell's  Exploration  of  the  Colorado.*  —  The  first  part  ci 
this  volame  contaiDs  the  personal  narrative  by  Major  Powell  of  his  peril- 
ous and  successful  exploration  of  the  most  wonderful  river-jEorge  In  the 
world.  The  second  part,  containing  his  observations  ou  the  physical 
features  of  the  Valley  of  the  Colorado,  will  be  noticed  n  a  future  number 
of  this  journal. 

The  narrative  is  one  of  the  most  thrilling  records  of  personal  advent-^ 
ure  we  have  ever  read ;  the  interest  of  the  reader  is  intense  from  the 
first  to  the  last  page,  the  story  being  told  in  a  modest,  unpretending  waj, 
so  that  the  dangers  do  not  seem  exaggerated,  and  the  impression  pro- 
duced by  the  rare  exhibition  of  courage  and  endurance  is  not  lessened  by 
any  straining  for  effect  in  the  words  of  the  narrator. 

The  cafion  of  the  Colorado  is  over  a  thousand  miles  long,  and  at  one 
point  over  a  mile  (6200  feet)  in  depth.  This  deep  cut  is  broken  at  inter- 
vals by  lateral  canons,  where  branches,  such  as  the  Grand,  Yampa,  Vir- 
gin, Kanab,  and  others,  enter  the  main  stream.  An  idea  of  the  grand- 
ear  of  these  dark,  solitary  gorges,  with  vertical  sides  often  nearly  a  mOe 
high,  and  with  pinnacles  and  towers  overhanging  the  river  winding  like 
a  silvery  thread  below,  may  be  gained  by  a  glance  at  the  figures  of  Mu- 
koon-tu-weap  Canon,  of  a  canon  in  Escalante  Basin  (Fig.  5.),  but  espe- 
cially of  the  Grand  Canon.  The  bird's-eye  view  of  the  Terrace  Cafions 
(Fig.  G)  represents  the  relations  of  these  canons  to  the  surrounding 
country. 

'  Expbration  of  the  Colorado  Hirer  of  the  We$t  and  its  Tributaries.  Explored  in 
1869,  1870,  1871,  and  1872,  under  the  Direction  of  the  Secretary  of  the  Smithsoniaa 
InitltntMii.  By  J.  W.  Powell.  Wnshington,  D.  C.  4to,  pp.  291.  With  Maps  and 
nioitratioiis. 
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On  Ihe  24lh  of  May,  1869,  the  expedition,  in  three  boats,  led  Green 
Rtirer  Station  on  the  UiiioD  Faci6c  liailroad,  and  afler  floating  down  the 
n¥«r,  ahoottng  rapid*,  letting  their  boats  down  over  falls^  often  upsettingi 
losing  one  boat  and  matiy  provisions  and  instninieuts,  haunted  day  after 
dm  J  with  the  seude  of  worse  dangers  ah^kd  than  those  already  overcxime. 


l« 


(iM.  &.)  CAMON  IM  nCJkLANTI  BASIN. 

and  near  the  dose,  ju»t  as  they  had  escaped  the  greatest  peril  of  all,  left 
apparently  to  their  fate  by  three  of  the  partVt  who  escaped  the  dangers 
of  the  canon  only  to  be  murdered  by  the  Indians,  they  emerged  on  the 
29th  of  August  from  the  Grand  Canon  of  the  Colorado,  and  the  next 
day  reached  the  Mormon  settlements  at  the  mouth  of  the  Virgin  River. 


Recent  lAterature. 

Kmt  iIm  Gnmd  Cufioti  Mr.  Powell  met  some  of  the  Shi-vwits,  m.  tribe 
nf  Uus  Ifiduuift  more  primitive  than  any  other  Indians  seen  OD  this  conti^ 
ttSDl  hf  oar  author    Tbey  subsist  on  wild  fruits,  nuts,  Aud  native  grmiiiib 


(fio,  f,j  mmt^ttit  viKW  Of  TUB  TKauACK  ca.no^? 
Tlie  ooHt  or  fruit  of  Ihe  yuccA  or  Spunish  bayonet,  which  it  rich,  not 
imUke  ihi^  {>iiw-paw,  thoy  eat  raw  and  roasted.     '*  They  gather  the  fruita 

lit  m  rartiiii  pUnL  whicli  h  rich  iktu\  Itifidoua,  and  eat  thera  as  grapes,  or 
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from  them  exprosii  the  juices  making  the  dry  palp  into  cakes,  and  saTing 
them  for  winter ;  the  wine  they  drink  about  their  camp-fires,  until  the 
midnight  is  merry  with  tlieir  revelries. 

**  They  gatiier  tlie  »eeds  of  many  plants,  as  sunflowers^  golden-rods, 
and  ^raMea.  ¥tr  this  purpose  they  have  large  conical  baskets  which 
hoTd  two  Of  more  busheli.  The  women  carry  them  on  their  hacks,  sus- 
pended from  their  foreJieiuls  hy  broad  straps,  and  witli  a  smaller  one  in 
the  left  hand,  and  a  willow-woven  fen  in  the  right,  ihey  walk  among  the 
grasses  and  6wee[)  the  seed  lOto  the  smaller  basket,  which  is  emptied, 
now  and  then,  into  the  Iar£rer,  until  it  is  fnll  of  §eed»  and  cha^;  then 
tliey  winnow  out  the  chaff,  and  roast  the  seeds.  They  roast  these  curi- 
ouity :  they  put  the  seeds  with  a  quatittty  of  red-hot  coals  into  a  willow 
tray,  and,  by  rapidly  and  dexterously  shaking  and  tossing  them,  keep  the 
coals  aglow,  and  the  seed  tray  from  hurning.  As  if  by  magic,  so  skilled 
are  the  crones  in  this  work,  they  roll  the  seeds  to  one  side  of  the  tray 
as  they  are  roasted,  and  the  coals  to  the  other.  Then  they  grind  the 
ieeds  into  a  fine  fiour,  and  make  it  into  cakes  and  mush/' 

A  chapter  follows  containing  A  Roj^iort  on  a  Trip  to  tho  Mouth  of  the 
Dirty  Devil  River,  by  A.  H.  Thompson,  which  h  succeeded  hy  the 
iccond  part,  On  the  Physical  Features  of  the  Valley  of  the  Colorado* 
while  the  third  part  is  xoologieal  in  its  nature,  containing  treatises  by  Dr, 
Coues  and  Mr.  Goode. 

Cope's  Check-List  of  Nortb  Amkkecah  Bathaciiians  and  Rep- 
Tit.KS.*  —  This  is  the  first  of  a  new  serie**  of  works  published  by  the 
Department  of  the  Interior  for  the  Unit^  States  National  Museum,  under 
the  direction  of  the  Smithsonian  lustitution.  Besides  the  check -list 
which  will  prove  useful  to  students,  Frofeasor  Cope  enters  Into  an  elab- 
orate discussiou  of  the  geographical  distribution  of  the  vertebrates,  par- 
ticularly the  hatracliians  and  reptiles,  of  the  northern  hemisphera  The 
author  divides  the  6arth*s  fiiuna  into  six  realms,  those  of  the  northern 
hemisphere  being  the  realm  of  the  new  world  (Nearctic)  and  ihiit  of  the 
old  world  (Pttlearctic).  However  well  these  terms  (first  proposed,  wo 
tielieve,  by  Dr.  Sclater)  may  apply  to  the  vertebrates,  when  we  come  ta 
the  insects  and  marine  invertebrates  the  terms  '*  Nearctic"  and  *'  Pale- 
arctic-,'*  as  applied  to  the  circum polar  region,  seem  to  us  to  be  somewhat 
artificial,  though  applying  well  to  the  north  temperate  hemisphere.  The 
essay,  however,  will  be  found  exceedingly  useful  and  timely. 

Kid Di£R*s  Natural  History  of  K&R(i[jelkn  Islani>.*  —  TIm  sec- 
ond Bulletin  of  the  Unitod  States  National  Museum  contains  the  notes  on 
the  birds  of  Kergueleo  Island  made  by  Dr.  Kidder  while  attached  as  natu- 

*  Check  Lint  of  North  American  Batmchia  and  R*iptilta.  By  Edwakd  D.  Cope. 
Bulleiln  of  th«  Unitod  Siatfls  Natkinal  Museum.  I.  WssUingtoD,  D.  C*  1875. 
8vo,  pp.  104. 

*  Cmtrihutions  to  the  Naturai  HUtonf  of  Keryuden  lahnd.  B/  J.  H.  KiDDsa, 
M.  D*  Balkiin  of  the  Uaited  States  Natiotml  Museum,  U.  Wsahington,  D.  C. 
1875.  8vo,  pp.  5L 
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iM«i  1ft  Xr  «^  (MS  •  wingfe  f<win»to<  f  Ckitmis  \ 
m  ttm^m  mmaj  mmt^m  Wi«f  m4  iftf  Wumi,  wisk  i 

iMtp     Til*  Mirfto  ifcMnr<4  ««re  pekifpis  iuM.  isdfe  »  S«Qi^ 
fJt^lMt.  ^ttc    Tlw  fjpMtt  hftre  bcm  deMnuMd  by  Dr.  Cornea 
0fmmfmi*iwi  m4  ^vdbtr  mmm  fiT«  jwifficiooahl  raioe  ft»  tita&  tmaj. 
T»it  Z^iMA^ir^MV  Uac^mM^J  — TVwugh  k  m  Bcarij  daw  lor 
fumrmm  ^  tktt  r^Atmrn^,  1m  1«74,  k  k  p^trfcaps  mx  cssocij  tew  lai 
•V  4ifl  :litft  attiMCMO  'i^  o«r  i^aAu%  to  the  raive  o^  tfe»s  FBariji 
A«  JiMnMM  oi#  rfHesMtk:  jsooiogj.     Tkej  detcrrie 
hrtu  i»  cJmh  4»nmuj^  wib^e  aeoeM  ta  looiaipjcai  votks  k 
tcitrf^iim  *«raiy  frooi   I^ije  hi>nui»  are  obli^rcd  to  me  am 
F#MiiM«ift^  mkK  a  sMU'.nal  4^  recent  zookj/pad  litefBiiire.  and  : 
w%M  ffaM  ir^^rn  (/iMi-ilMd  in  hk  ftpecial  fiepartiDest.  the  iaoiated 
«»  \^0nf0m  U«0m  *^xanX  Uhnritm  vorks  of  vbkh  he  ocherwke  V4»«ld  he 

W^  $i0M3h,  that  the  Umi  i>ar  Toloiiiea  are  mach  thioner  than  the  caiij 
#HM9i.  Ii  thk  a  %\^  ^A  the  zoological  millenium  when  all  the  new  apcciei 
aa/i  %pir,^^%  «Ka1i  har^  ^i^^eri  d^mcribed,  aod  stodentA  will  be  forced  to  atttdj 
the  Mt$Mi/m^j.  frhytiologj.  aod  deTdopmeot  of  aDimak  ? 

H^,r.&r#r,K'4  Fomil  BcTTERrLicA.'  —  Thk  beaatifbllj  pruiled  and 
fflaiitrated  m^swfHr  k  the  result  of  a  critical  and  extennve  examinatMHi 
of  the  tp^m^«»  of  fo«Ml  butterfliea  exkting  in  Earopean  mnaeniiiay 
Nir/ae  having  yet  occurred  in  thk  coontrj.  After  describing  the  foa- 
•ik  irith  minat^rieas,  and  elaboratelj  compariog  them  with  related  forma 
now  tiring^  the  author  discosftes  the  comparative  age  of  fossil  battailiea» 
the  prol#aUe  food-plaritii  of  tertkrj  caterpillars,  and  the  present  diatii- 
\miiym  «A  (nitterfltes  most  nearlj  allied  to  the  fossil  species,  besidea  notic- 
ifig  •ttch  insecta  as  have  been  erroneously  referred  in  recent  Umea  to 
butterflies* 

It  afipears  that  nine  well-authenticated  species  of  batterflies  are  nov 
known,  all  from  the  European  Eocene  and  Miocene  tertiary  fomintiona» 
and  that  they  represent  all  the  families  of  batterflies  except  the  Huraieg^ 
reprasenterl  by  the  Ijyeatna.  Of  the  allies  of  the  nine  fossils  forma,  foar 
now  lire  in  the  East  Indies,  three  in  America,  on  the  confinea  of  the 
tropkal  and  north  temperate  zones,  one  in  the  north  temperate  sone  of 
Kurope,  Asia,  and  America,  and  one  on  the  shores  of  the  Mediterranemn. 

•  Th0  /jfilHoijifnl  JWtrrd  frif  1 872.  Kdited  by  Alfred  Newtow.  8to,  pp.  495. 
TIm  mom  U%f  lS7a.    KdiUvl  by  K.  C.  Krc.    r/>ndon  :  John  Van  Voorst.  1875.  8vo. 

*  ymml  /SttU^r/li^M.  Hy  HAMUcr,  \l.  Hcvddrh.  Memoirs  of  the  American  Associa- 
Iktn  ftff  Cha  Ailranrcmrnt  of  Scienre.  I.  Salem.  Mass.  1875.  4 to,  with  3  ated 
^lsl«f ;  pp.  99.    il.CK).     For  tale  hy  the  NaluraliHt*«  Agency,  Salem,  Mass. 
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Throe  out  of  the  four  species  whose  living  lillies  nocur  id  the  East  Indie* 
come  from  the  older  deposits  of  Aix,  and  ouly  one  of  the  two  remaiuiDg 
Aix  species  shows  special  affinities  to  Aniericau  types.  "  We  thus  find 
here,"  the  author  remarks,  **  as  among  other  insects  and  among  the  ]»laDts, 
a  growing  Jikeness  to  American  types  as  we  pass  upward  through  the 
European  teitiaries." 

This  handsome  memoir  appears  in  print  through  the  generosity  of 
Mrs.  Elizabeth  Thomf»son,  of  New  York  eltyf  who  generously  gave  the 
sum  of  one  thousand  dollars  for  th«  promotioD  and  publication  of  original 
inFestigations  by  members  of  the  association.  The  results  in  every  way 
prove  the  wisdom  of  the  donation,  and  we  express  the  hope  that  similar 
benefactions  may  follow  from  other  sources. 

Sachs's  Histort  of  Botany,' —  Under  the  patrouage  of  tlie  King 
of  Bavaria,  the  Boyal  Academy  of  Sciences  is  publishing  a  History  of 
Modem  Science  in  Germany.  The  treatment  of  the  individual  sciences 
bM  been  eotrustedf  by  a  special  commission*  to  men  eminent  in  their 
respective  departments.  This  volume  l^ione  of  the  earliest  of  the  series. 
Professor  Sachs,  of  Wliriburg,  well  known  as  a  high  authority  in  vege- 
table physiology^  and  more  widely  as  the  author  of  A  Text- Book  of 
Botany,  was  selected  to  write  the  history  of  botany.  Tfie  history  is  given 
in  three  books.  The  first  treats  of  morphology  and  systematic  botany, 
and  covers  the  period  from  Otto  Brunfels  (1530)  and  Fuchs  (1542), 
down  to  166cy.  The  moat  interesting  chapters  are  those  devoted  to  mor- 
phology as  influenceii  ( 1 )  by  the  theory  of  metamorphosis  and  the  spiral 
distribtttiou  of  leaves  (17!:>0-IB50)»  and  (2)  by  a  fuller  knowledge  of  the 
oell  and  the  lower  grades  of  plants,  and  (3)  by  the  theory  of  develop- 
ment (1840-1860).  Professor  Sachs  looks  upon  the  work  done  during 
the  twenty  years  just  mentioned*  as  liaving  freed  morphology  and  sys- 
tematic botany  from  their  old  prejudices ;  sight  has  beeon>e  clearer,  the 
methods  of  investigation  safer,  and  the  manner  of  putting  questions 
sharper. 

The  second  book  sketches  the  progress  of  vegetable  anatomy  from 
Malpighi  and  Grew  (1071-1682)  down  to  the  time  of  Nageli.  The  au- 
thor justly  regards  Yon  Mohl  and  Nageli  as  hnving  together  placed  this 
division  of  botany  on  a  secure  foundation.  The  molecular  theory  of  the 
latter  is  consideretl  the  basis  of  modern  vegetable  physiology. 

To  thiit  subject  Uie  third  book  is  devoted.  The  conflicting  views  which 
have  been  held  respaoting  reproduction*  nutrition,  and  the  dynamics  of 
plants  are  fully  presented  and  with  great  fairness.  It  is'  hardly  possible 
to  detect  any  partiality  in  this  remarkable  section.  It  remains  to  be  no* 
ticed  that  this  history  is  not  confined  to  botany  in  Germany ;  Germans 
may,  however,  well  be  proud  of  the  large  and  honorable  share  which  their 
countrymen  are  here  shown  to  have  taken  in  the  advancement  of  the 

1  tjttehirhle  der  Botanik-  vom  16  JahrkuwUrl  htM  18S0.  Yon  Dr.  Julius  Sachs. 
Munchcn.  1875,  (A  History  of  Bolanj  from  the  16th  Ojotury  to  I860.  By  Da« 
Juui;s  Saohb.    Munich.  1S75.) 


108  Beeent  LUeratmrt.  [Febnimrj, 

•cJenee,  and  tliej  maj  eoogrmUilmte  theoiBelTes  upon  the  selectioii  of  mn 
hhtotma  who  Imt  not  ignored  the  ckims  of  otlier  nations. 

The  Octopus.*  —  This  is  a  pleasant  aoooant  of  the  Octopus  or  poolpe, 
adapted  to  the  mind  of  the  aTerage  visitor  at  the  immense  aqoarial  ea- 
tahlishmenu  of  the  sea*ports  of  England,  and  perhaps  worth  reading  on 
this  side  of  the  water,  where  pool  pes  —  ^  these  blasphemies  of  creation 
against  itsdf,"  as  Victor  Hogo  styles  them  —  are  common  enough  sonth- 
ward,  but  fiuhionable  colossal  aquaria  are  as  yet  lacking. 

£dwards*8  Buttesflies  of  North  America.* — The  fourth  part 
of  the  current  series  of  this  magnificent  work,  issued  from  the  Riverside 
Press  at  the  end  of  December  last  (but  dated  November),  contains 
fewer  subjects  thau  usual,  two  whole  plates  being  given  to  illustrate  the 
history  of  MeliUta  Phaeton  and  Papilio  brevicmida.  The  former  plate 
is  perfect  as  £sr  as  the  colored  figures  are  concerned,  and  cannot  be  sur- 
passed, if  it  can  be  equaled,  by  the  best  of  foreign  work  ;  but  the  plain 
lithograph  of  the  web  is  not  so  satisfactory,  showing  in  but  few  places 
any  indication  of  the  web-like  structure.  The  other  plates  contain  three 
species  of  Ar^ynnit  {A.  Eurynome,  BUchoffi^  and  Opi$\  and  two  of 
Grapia  (G.  HyloM  and  Jfartyat).  The  text  accompanying  the  three 
plates  given  to  these  insects  is  mainly  descriptive,  but  contains  some 
strictures  on  Mr.  Scudder's  classification  of  these  species  of  Grapta, 
The  accounts  of  Phaeton  and  brevtcatida,  on  the  other  hand,  are  very  full, 
and  are  welcome  additions  to  the  history  of  our  butterflies.  That  of 
the  former  is  very  nearly  complete,  but  contains  a  few  errors ;  for  in- 
stance, in  the  statement  that  the  rows  of  hair-bearing  tubereles  of  the 
newly  hatched  caterpillar  ^  indicate  the  position  of  the  future  spines." 
It  has  long  since  been  pointed  out  {Canadian  Entomologist,  March, 
1872)  that  this  is  not  the  case,  the  position  of  few  or  none  of  the  spine- 
bearing  eminences  of  the  mature  caterpillar  corresponding  with  those  of 
the  previous  hair-supporting  tubereles.  These  are  points  of  structure  to 
which  the  author  pays  little  attention,  but  which  are  very  important  in 
their  bearing  upon  the  aflinities  of  butterflies. 

In  writing  that  ^Phaeton  alone,  out  of  a  hundred  species  of  butterflies 
that  frequent  our  fields,**  protects  itself  in  the  larval  stage  *^  in  a  web 
woven  by  the  community,"  Mr.  Edwards  seems  to  be  unaware  that  this 
is  the  case  with  every  one  of  the  tribe  to  which  Phaeton  belongs,  as  far 
as  their  history  is  known,  and  will  therefore  doubtless  prove  true  of 
the  few  species  of  Eastern  North  America  whose  history  has  not  yet 
been  fully  elucidated.  It  is  also  true  of  some  other  of  our  common  but- 
terflies. 

>  Tk€  OdopuM,  or  the  Devil  Fith  of  Fiction  and  of  Fact.  By  Hbnby  Lbb.  With 
lUnttrmtioBS.  London.  1875.  12mo,  pp.  lU.  For  sale  by  the  Naturalist's  Agency, 
Salam. 

•  The  ButterJUeM  of  North  America,  With  Colored  Drawings  and  Descriptions, 
^f  Wm .  H.  Edwards.    Boston :  H.  O.  Hoaghton  &  Co.    4to.    $2.50. 


I97CL}  JZictiit  LOmraiwre.  .  109 

Tb0  hod-ptmL  fUmrmmm  iltnlaftufi,  giren  on  the  authoritj  of  Mr. 
Glover  (donbcLMS  Vonoirod  from  Dr.  Packard)  is  probably  a  mistake. 
The  caterpinar  of  Mmttwrn  has  been  fbnnd  upon  a  great  yarietj  of  plants, 
smrh  aa  JL3t»r*  Conrhn»  BerbcnS)  SoUdago,  Vemonia,  Clematis,  and 
Rubtis^  and  even  npoai  tenia*  grasses,  and  flags ;  bat  this  is  to  be  ac- 
counted for  simplT  Vj  tke  roTing  disposition  of  the  caterpillar. 

It  is  strange  that  Mr.  Edwards  makes  no  allusion  whatever  to  the 
verj  uareful  account  of  tlw  Uslory  of  this  insect  given  three  or  four 
years  ago  by  Mr.  Untner. 

RacBST  Booaa-  aso  PAJonujm^ — TkeNaliTe  Races  of  the  Pscific  States  of 
North  America.  By  HuiNrrt  Htfw*  B«acroft  Vol.  V.  Primitive  History.  New 
York :  D.  Applcum  &  Co.   IS76. 

Birds  of  Western  mad  Nortbwestere  Mexico,  Vased  npon  Collections  made  bj 
Colonel  A.  J.  Gnfttm,  Capititn  J.  Xaatkas,  and  Frederick  Bisckoff.  By  George  N. 
Lawtuwa    (Memoirs of  the  Boetoa  Society  of  Natural  History.)    4u>,  pp.  S4. 

Zoological  Besnlts  uf  the  Haasier  Ej.pe«iiuon.  II.  Ophinridn  and  AstrophjrtidsB, 
inrlnding  those  dredged  by  the  late  Dr.  William  Stimpson.  By  Theodore  Lyman. 
With  fire  Plates  and  fire  Flgnres  printed  in  the  Text.  (Ulnstratcd  Catalogue  of  the 
Mosenm  of  Cbmparatiw  Zoolocry,  No.  8.)    4to,  pp.  34. 

Newawiia*  a  saw  Genoa  of  lavertshrale  Aaimals  described  by  Tycho  Tnllberg. 
With  two  PUisn^  (Piocaediacs  of  the  Royal  Swedish  Academy  of  Sciences,  May 
1%  187S.)     8ro,  pp.  13. 

On  the  Osteology  and  Peculiarities  of  the  Tasmanians,  a  Race  of  Man  recently 
become  extinct.  By  J.  B.  Daris.  (From  the  Transactions  of  the  Dutch  Society  of 
Scieoccs,  of  Emm%tm.}    1974     4to,  pp.  90.    Two  Plates. 

Gcologieal  Kmck.  L  On  the  Newport  Conglomerate.  II.  On  the  GraTel  and 
CobUe-Sioaa  Deposits  of  Virginia  and  the  Middle  States.  (From  the  Proceedings 
of  the  Boston  Sodety  of  Natural  History.)     Boston.     1875.    8to,  pp.  13. 

Remarks  on  Caaker^ Worms  and  Description  of  a  new  Genus  of  PhalssnidsB.  By 
Charles  Y.  Riley.  (fhMa  the  Transactions  of  the  St.  Lonis  Academy  of  Sciences.) 
8TO,  pp.  15.    81.  Loais.    November  5»  1875. 

Notes  00  the  Nataral  History  of  the  Grape  Phylloxera  (P.  vq/Uatrix  Planchon). 
By  Charlej  V.  Rilej.  Sro,  pp.  7. 

Ueber  die  Umwandlang  des  Mexicaaischen  Axolobt  in  ein  Amblystoma.  (Siebold 
und  K511iker's  Zeitsdirift,  xxr.)    8vo,  pp.  37.    1875. 

Rectification  of  the  Geological  Map  of  Michigan,  embracing  Obsenrations  on  the 
Drift  of  the  Staio.    B$  Atoxaadtr  Wiadiell.    Salem.    Sro,  pp.  26. 

Botanical  Bolletta.  YoL  L,  No.  1.  Norember,  1875.  John  M.  Coulter,  editor, 
Hanorer,  Ind.    $1.00  a  year.    Monthly. 

An  Illustration  of  North  Amerieaa  Agrotis  and  Onoocnemis.  By  Leon  F.  Har- 
Tcy.     With  a  photographic  plate.    Sro^  ppi  4.    Bnffldo,  N.  Y.  1876. 

On  NoctuidiB  from  the  PadAe  Coast  of  Nonh  America.  By  A.  R.  Grote.  With 
a  photographic  pUte.    8to,  pp.  10.    Bnilalo,  N.  Y.   1876. 

The  Spiders  of  the  United  States.  By  N.  M.  Hentx.  (Occasional  Papen  of  the 
Boston  Society  of  Natural  History,  II.)  With  21  plates.  8ro,  pp.  171.  Boston. 
1875.     Paper,  $3.00;  doth,  $3.50. 

Pisciculture.  An  Address  on  the  Artificial  Breeding  of  Fish,  their  Habiu,  etc., 
delirered  before  the  Detroit  Scientific  Association.  By  N.  W.  CUrk.  DetroiL  1875. 
8to,  pp.  20. 

Bulletin  of  the  United  Sutes  Geological  and  Geographical  SunrQr  of  the  Terri- 
tories. No.  5.  second  series.  8to,  pp.  283->414.  Washington,  D.  C.  Januarys, 
1876. 
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GENERAL  NOTES. 

Exotic  Plants  around  San  Francisco  Bat.  —  Many  of  the 
species  of  the  Australian  eucalypti  and  acacias  mature  their  seeds  ul  the 
dimate  of  the  shores  and  neighborhood  of  San  Francisco  Bay;  many 
of  the  foreign  geraniums  and  fuchsias  also  seed  and  fruit  in  the  open 
air,  though  exposed  more  or  less  to  the  trade-winds ;  this  is  notably  the 
case  at  the  university  grounds  at  Berkeley,  which  are  in  a  line  due  ^t 
from  the  Golden  Gate.  —  R.  E.  C.  Stearns. 

Prkissia  commutata.  —  In  a  communication  to  the  editor,  Mr. 
Henry  Gillman  reports  Preitsia  commutata  (liverwort)  at  Laughing 
Fish  River,  and  Eagle  River,  Michigan,  at  White- Fish  Bay,  Wisconsin, 
and  several  other  localities  on  the  Lakes.  The  plant  occurs  chiefly  on 
sandstone. 

Sequoia  sbmpervirens.  —  The  statement  on  page  571  of  the  Nat- 
uralist for  1875,  of  the  discovery  of  a  grove  of  colossal  redwood 
trees,  Sequoia  sempervirenSj  proves  to  have  been  a  hoax. 

Very  large  specimens  of  this  species  are  occasionally  met  with  in  the 
forests  of  the  Coast  Range.  Six  miles  east  of  Stewart's  Point  and  twenty- 
three  miles  west  of  Healdsburg,  in  Sonoma  County,  a  fine  specimen  may 
be  seen  on  the  farm  of  James  McCappin ;  it  is  not  far  from  three  hun- 
dred feet  in  height,  and  reaches  up  about  one  hundred  feet  to  the  first 
limb ;  it  b  quite  straight  and  symmetrical,  and  measures  seventy-one  feet 
four  inches  in  circumference  at  one  foot  from  the  ground ;  seven  feet 
higher  the  circumference  is  forty-six  feet  —  R.  E.  C.  Stearns. 

iE^STiVATiON*  OF  THE  FucHsiA.  —  ^<  In  the  books,"  the  petals  of  the 
fuchsia  are  described  as  convolute.  At  my  request,  one  of  my  students 
examined  one  hundred  and  fifty-nine  flowers  of  various  species,  hybrids, 
and  varieties.  The  petals  exhibited  sixteen  different  modes  of  arrange- 
ment with  reference  to  each  other.  Only  twenty-eight,  about  one  sixth, 
were  regularly  convolute ;  of  these,  twenty-one  twisted  to  the  right,  and 
seven  to  the  left.  Seventy-five  flowers,  nearly  half  of  all  examined,  had 
one  petal  outside  at  each  edge,  the  others  in  regular  order.  In  thirty- 
seven  cases,  one  petal  was  entirely  outside,  the  one  opposite  to  it  had 
both  edges  covered  by  those  next  to  it 

The  foregoing  remarks  are  kindred  to  those  on  Phyllotaxis  of  Cones, 
in  the  Naturalist,  vii.  449,  and  on  Imbricative  Estivation,  viii.  705. — 
W,  J.  Beal. 

Vallisneria  spiralis.  —  This  plant,  growing  in  moderately  deep 
water  in  the  south  of  Europe,  has  long  been  a  favorite  object  of  cultivation 
in  aqoaria,  firom  the  clearness  with  which  the  rotation  of  the  protoplasm 

1  Conducted  by  Prof.  G.  L.  Goodalb. 
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can  be  made  out  in  the  cells  of  the  leaves,  aud  the  remirifeikfe  phenom- 
ena counected  with  lU  mode  of  fertilization,  though  the  latter  is  lena 
oflen  witDeased^  owing  to  the  comparative  rarity  of  the  male  plant  At 
a  recent  meeting  of  the  LintiEcan  SocietjT  of  London,  Mr*  A.  W.  Bennett 
read  a  paper  on  the  phenomena  connected  with  tiie  development  of  the 
peduncle  of  the  female  flower.  This  attains  a  final  length  of  from  three 
to  four  feet,  and  the  rapidity  of  Its  growth  is  perhaps  tmequaled  in  the 
vegetable  kingdom,  being  at  its  most  rapid  period  at  the  rate  of  twelve 
inches  in  twenty-four  hours*  By  marking  of  and  measuring  from  time 
to  time  equal  portions  of  the  peduncle  as  they  developed  above  the  sur- 
face of  the  water,  Mr.  Bennett  determined  that  the  greatest  activity  of 
growth  is  displayed  by  tlie  terminal  portion  of  the  flower-bud,  A 
marked  length  of  2  inches  from  the  flower-bud  increased  to  G.5  inches 
during  the  time  that  the  remainder  of  the  peduncle  increased  from  8.7 
to  21.25  inches,  showing  a  greater  energy  in  the  former  case  in  the  pro- 
portion of  three  to  two.  This  presents  a  greater  analogy  to  what  is 
known  to  be  the  ratio  of  development  of  different  parts  in  the  cane  of 
roots  than  in  the  caae  of  aerial  sterns^  in  which  the  zone  of  greatest  ac- 
tivity of  growth  is  generally  at  some  considerable  distance  from  the 
apex.  Very  few  observations  have,  however,  l>eeu  made  on  the  relative 
rate  of  growth  of  different  portions  of  the  same  internode.  When  unfer- 
tilized, the  peduncle  of  the  female  flower  does  not  coil  up  and  withdraw 
the  flower  below  the  surfncef  ws.  is  the  case  when  pollen  from  a  male 
flower  has  had  access  to  it,  but  floats  in  a  wavy  manner  on  the  surface ; 
and  under  these  circumstances  the  female  flowers  remain  open  for  days 
and  even  weeks,  as  if  waiting  for  tlie  male  flowers. —  A.  W.  Bennett. 

IssKCTivoROus  Plants.  —  An  interesting  series  of  experiments  con 
flrmatory  of  the  power  stated  by  Darwin  to  be  posgessed  by  the  leaves  of 
Drmfta^  of  absorbing  nonrishment  through  their  glanda^  has  been  made 
by  Dr.  Lawson  Tait,  of  Birmingham,  England,  lie  placed  side  by  aide 
planta  of  the  common  D.  rotundifoiia^  some  in  the  normal  state,  others 
with  the  roots  pinched  ofi*  close  to  the  rosette  of  leaves,  and  with  the 
leaves  all  buried^  only  the  budding  flower-stalk  appearing  above  the 
sand ;  others  with  the  roots  and  flower-stalk  left  on,  but  all  the  leave« 
pinched  ofli  the  roots  being  buried  in  the  sand ;  and  others  again  with 
the  rooU  left  on  but  appearing  above  the  sand,  some  of  the  leaves  buried 
and  others  exposed.  The»e  plants  were  all  carefully  washed  with  dis- 
tilled water  before  being  planted  in  silver  sand  which  had  been  deprived 
of  all  organic  matter,  and  carefully  watcht^d  to  prevent  flies  being  caught; 
they  were  then  fed,  some  with  pure  distilled  water,  others  with  a  strong 
decoction  of  beef,  and  others  with  a  very  dilute  solution  of  phosphate  of 
ammonia.  The  conclusions  arrived  at  from  the  series  of  experiments 
were  that  the  plant  can  not  only  absorb  nutriment  by  its  leavea,  but 
that  it  can  actually  live  by  their  aid  alone,  and  that  it  thrives  better  when 
supplied  with  nitrogenoos  material  in  small  quantity*     The  nitrogenoiii 
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matter  is  more  readily  absorbed  by  the  leaves  than  by  the  roots,  over- 
feeding killing  the  plant  sooner  through  the  leaves  than  through  the 
roots  alone,  although  the  roots  also  certainly  absorb  nitrogenous  matter. 
Dr.  Tait  had  announced,  independently  of  Mr.  Darwin,  the  separation  of 
a  substance  closely  resembling  pepsin  from  the  viscid  secretion  of  the 
glands  of  Drosera  diehoiamcu 

In  the  September  number  of  the  (London)  Journal  of  Botany ^  Mr. 
J.  W.  Clark  details  another  important  independent  series  of  experiments 
with  a  similar  result  He  obtained  large  quantities  of  plants  of  Drotera 
rotundifoiioj  and  a  smaller  quantity  of  Pinyuicula  lusitanica^  and  fed 
the  leaves  with  the  bodies  of  freshly-killed  flies  soaked  in  a  solution  of 
citrate  of  lithium.  The  needful  precautions  being  taken  to  prevent  the 
solution  from  being  carried  mechanically  to  other  parts  of  the  plant, 
after  an  interval  of  forty-five  or  fifty  hours  various  portions  of  the  plant 
were  incinerated,  and  the  ashes  tested  for  lithium  by  the  spectroscope. 
The  result  proved  conclusively  that  the  products  of  digestion,  after 
absorption  by  the  leaves,  do  enter  the  leaf-stalk,  and  are  thence  dis- 
tributed to  other  parts  of  the  plant.  —  A.  W.  Bennett. 

The  Lipe-Histort  of  Moulds.  —  A  most  important  contribution  to 
our  knowledge  of  the  lower  forms  of  life  is  contained  in  Dr.  Oscar  Brefeld's 
Botanische  Untersuchungen  tiber  Schimmelpilze  (translated  by  Dr.  W. 
R.  McNab  in  the  Quarterly  Journal  of  Microscopical  Science  for  Octo- 
ber), containing  an  account  of  a  series  of  very  close  observations  on  the 
life-history  of  PeniciUium  gtaucum  and  others  of  the  commonest  moulds 
belonging  to  the  same  genus.  Besides  the  well-known  non -sexual  mode 
of  reproduction  by  conidia.  Dr.  Brefeld  detected  also  on  the  mycelium 
bodies  which  he  terms  "  sclerotia,"  the  products  of  a  sexual  process. 
These  contain  the  germ  of  a  second  generation  produced  from  the  fer- 
tilized carpogoniom.  There  are  therefore  in  PenicilUum  two  stages  or 
alternations  of  generations.  The  first  or  sexual  generation  is  large,  and 
capable  of  producing  non-sexual  spores.  The  second  or  non-sexual  gen- 
eration is  small,  and  lives  as  a  parasite  on  the  nutrient  tissue  which  sur- 
rounds it  in  the  form  of  a  sderotium  br  sporocarp,  which  after  a  time 
develops  asd  and  ascospores,  these  latter  again  producing  the  first 
sexual  generation.  This  formation  of  ascospores  seems  to  show  that 
Penieittium  must  be  placed  in  the  group  of  Ascomycetes ;  and  Brefeld 
considers  that,  from  the  striking  resemblance  of  the  minute  structure  of 
the  sclerotia  of  PeniciUium  to  that  of  the  common  truffle,  this  genua  of 
moulds  must  be  placed  close  to  the  Tuberacese.  —  A.  \V.  Bennett. 

FoKGi  HEAPED  UP  IN  PiNES  BY  SQUIRRELS. — Mr.  J.  S.  Fay  has 
sent  us  specimens  of  a  fungus  which  he  finds  heaped  up  in  considerable 
buantitief  in  the  crotches  of  young  pine-trees  not  more  than  ten  or 
twelve  feet  high,  at  Wood's  Hole,  Mass.  Mr.  Fay  at  first  supposed  that 
these  heaps  were  accidental,  but  is  now  convinced  that  they  were  made 
either  by  squirrels  or  blue  jays.     The  fungi  are  Boleti,  and,  as  far  as 
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be  determined  from  their  present  condition,  all  of  one  species.  There 
are  several  epecii^s  of  Boletin  found  at  Wood's  Hole,  but  they  all  grow  on 
the  ground.  The  moat  probable  supposition  is  that  the  heaps  were  made 
by  stiuirrels,  and  it  would  be  interesting  lo  know  whether  they  actually 
eat  the  fungi*  Perhaps  some  reader  of  the  Natuqalist  may  be  able  to 
settle  this  potnU  —  W,  G.  Fablow. 

MEssftd*  H.  O.  HorGflTOK  dc  C<k,  of  the  Riverside  Press,  design 
publishing  shortly  a  series  of  sketches  of  the  wild  flowers  of  North 
America,  from  studies  by  the  well-known  botanical  artist,  Mr.  Isaac 
Sprague.  Those  who  are  familiar  witli  the  accurate  work  of  this  skillful 
artist,  particularly  with  his  recent  jllustratious  in  Mr.  Emerson's  Trees 
and  Shrubs  of  Massachusetts,  will  welcome  the  promis43d  plates.  Each 
portfolio  of  four  colored  plates  is  to  be  accompanied  by  descriptive 
letter-press,  in  which  the  more  interesting  details  of  structure  itnd  the 
habits  of  the  plants  will  be  explained. 

BoTAKiCAL  Papers  in  Recent  Periodicals.  —  BtiUHin  of  the 
Torrey  Botanical  Oiub,  New  York,  December,  1875*  Bptphe^iii  Wr- 
gimana  viir.  Rauana.  (A  description,  by  Mr.  Austin,  of  an  unuaual 
form  of  l)eech-drop«.  The  Tariation  is  believed  by  the  editor  to  be  due 
to  feeble  development.)  Omphalaria  pufnnata  NyL,  a  Hchcn  new  to 
North  Americaf  has  been  found  at  Pouglikeepsie  by  Mr.  W.  K.  Gerard. 
Botanicai  BuUetitu  December^  1875,  Professor  Porter  gives  a  short 
list  of  double  wild  flowers.     Several  notes  of  local  interest. 

Comptes  rendus  des  Seances  de  PAcademte  deM  ScieneeM,  IxxxL  19, 
On  exhaustion  of  the  soil  by  apple-trees,  by  Is.  Pierre.  20.  On  the 
theory  of  carpels,  by  Tr^cul.  (A  study  of  the  pistil  in  one  of  the 
Amaryllis  fimiily.)  21.  On  fibres  of  remarkable  length  and  tenacity, 
by  Is.  Pierre  (from  Lavatera,  of  the  Mallow  family).  On  Hxatton  of 
atmospheric  nitrogen  in  soils,  by  Truchot.  On  the  formation,  structure, 
and  breakiog-down  of  the  swellings  in  the  grape*vine  produced  by 
PhyUojmra^  by  Cornu.  On  prodnction  of  sugar  in  the  beet-root,  as 
affected  by  loss  of  foliage,  by  CI.  Beniard.  VilltAne,  Duchartre,  Bous- 
singault,  and  Pasteur  have  notes  on  the  same  subject  On  hydrated 
cellulose,  by  Girard.  24.  On  the  destruction  of  vegetable  substances 
mixed  with  wood,  by  Barral  and  Salvesat. 

Flora^  1875,  No*  27.  Dr.  Luerasen  continues  his  description  of  the 
vascular  Cryptogamia  collected  by  Dr.  Wawra  in  the  Sandwich  Islands. 
No.  28.  Description  of  some  lichens  new  to  Europe,  by  W.  Nylander. 
Botani^ehe  Zettufig^  November  12^  1875,  Reports  of  societies: 
The  association  at  Graz :  Kirehner  gave  some  account  of  the  botanical 
works  of  Theophrastus,  especially  the  volume  on  Vegetable  Physiology. 
This  was  described  as  \mng  marked  by  fullness  of  detail,  and  indicating 
acuteness  in  investigation.  An  annotated  German  translation  is  now 
promised.    Von  Ettingihausen  gavo  reasons  for  believing  that  Coitanea 
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veeea  is  deaceDded  from  Castanea  atavia.  No.  47.  On  the  mariDe 
Phanerogams  of  the  Indian  Ocean  and  Archipelago,  by  Nanmann.  (An 
account  of  the  flowering  plants  found  in  salt  water  during  the  cruise  of  the 
Gkxelie.)  Nos.  48,  49.  Contributions  to  the  history  of  the  development 
of  the  Sporogonium  in  liverworts,  by  Kienitz*6erloff.  In  reports  of 
societies :  Berlin :  Ascheron  on  the  distribution  of  the  sexes  of  StraiioU$^ 
a  plant  allied  to  Sagiiiaria.  (The  pistillate  and  staminate  plants  are 
for  the  most  part  widely  separated.)  Nos.  50,  51.  On  the  development 
of  cambium,  by  Dr.  Velten.  (Examining  N.  J.  C.  MUller's  views.) 
In  reports  of  societies:  Brandenburg:  Braun  on  the  morphological 
nature  of  the  tendrils  in  the  gourd  family  (regarding  them  as  leaves, 
and  in  divided  tendrils  each  division  as  one  leaf).  Berlin :  Brefeld  on 
conjugating  fungi. 

Sitxungiberichte  der  kaiserlichen  Akademie  der  Wiesenschajten^  Ixz.  i. 
Contributions  to  the  morphology  and  biology  of  yeast,  by  Kmil  Schu- 
macher, of  Lucerne  (detailing  experiments  to  determine  the  influence  of 
low  temperature,  etc,  upon  the  life  of  the  yeast  plant).  Lxx.  ii.  Invesd- 
gations  respecting  the  occurrence  of  lignin  in  the  tissues  of  plants,  by 
A.  Burgersteiu.  (Experiments  with  aniline  sulphate,  by  which  he  deter- 
mined the  absence  of  lignin  in  fungse  and  algie.  It  is  found  in  a  very 
few  plant-hairs,  in  all  wood-cells,  but  never  in  cambium.  Many  bast-cells 
have  considerable  lignin,  but  the  sieve-cells  hardly  any.  The  moat  can* 
ous  observation  was  that  the  walls  of  pith-cells  in  many  plants  are  ligni- 
fied,  and  the  medullary  rays  also. 

ZOOLOGY. 

Breeding  Range  of  the  Snow-Bird.  —  During  a  flying  visit  paid 
to  the  mountains  of  Southwestern  Virginia,  the  latter  part  of  June,  I 
found  Juneo  nyemalit  very  common  on  the  summits,  at  an  altitude  of 
forty-five  hundred  feet  A  nest  containing  three  eggs,  about  to  hatdi, 
was  discovered  within  a  stone's  throw  of  the  house.  It  was  built  on  the 
ground,  in  a  hole  in  a  slight  embankment  The  mother-bird  fluttered  in 
tight  within  a  few  feet  of  me,  of  course  rendering  the  identification  ab- 
solute ;  besides,  the  birds  were  plentiful  in  the  vicinity,  and  well  known 
to  the  most  obtuse  of  the  aborigines  of  this  primeval  region.  The 
•Duthem  extension  of  the  species  during  the  breeding  season  has  only 
lately  become  known.  Professor  Cope  mentions  it  in  a  former  paper  in 
the  Naturalist,  and  I  have  no  doubt  that  he  is  right  in  crediting  the 
ipeeies  wilh  a  breeding  range  to  the  mountains  of  Georgia.  This  cir- 
cnmstance  of  its  distribution  explains  the  sudden  appearances  and  diaap- 
pearanoea  of  the  species,  according  to  the  weather,  during  the  colder  per- 
tions  of  the  year,  at  low  levels.  It  can  readily  change  its  summer  for  its 
winter  abode,  and  conversely,  by  a  few  hours*  flight 

While  on  this  subject,  let  me  allude  to  the  slip  of  the  pen,  or  mb- 
mentaiy  aberration  of  mind,  I  don't  know  which,  that  led  me  to  give  llie 
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"^  Grajlock  raoge'*  as  an  iii»ta&oe  of  the  f^outbward  dispersioQ  of  Lbi» 
bird  in  the  breeding  seasoQf  at  page  HI  of  the  Birds  oF  the  Northwest. 
The  proper  allusioo  is  to  some  mountains  in  North  CaroliDa*  —  £.  C* 

lioMOX.OGiES  OF  Maumaljan  Tei^th.  —  Profcssor  Cope  hm  recently 
investigated  the  homologies  of  the  different  types  of  mammaliao  teelh. 
He  refers  all  of  thera  to  four  tjpeSi  the  haplodont,ptychodonL,  bunodont, 
and  lophodont«  The  first  is  a  simple  cone  or  truncate  cylinder  in  form, 
and  from  it  all  the  others  are  derived  by  folding  vertically  (ptychodont) 
or  transver&ely*  The  lophodoot  teeth  are  the  most  complex,  and  consist 
of  various  modifications  of  the  bnuodont  type.  The  bunodont  tooth  has 
the  snmmit  of  the  crown  composed  of  obtuse  tubercles,  which  may  be 
high  or  low  or  flattened  in  different  ways.  The  odd-toed  hoofed  mam- 
mals have  the  outer  tubercles  flattened  so  as  to  have  a  crescentic  or 
Y-shaped  section,  and  the  inner  tubercles  are  either  simply  conic  or  con- 
nected with  the  outer  by  cross-crests  of  various  character.  The  rhinoce- 
ros, tapir,  Symborodon,  etc.,  possess  such  teeth.  The  ruminating  animals, 
on  the  other  hand,  have  both  the  inner  and  outer  crests  much  flattened^  so 
as  to  be  crescent^haped  in  section^  and  they  are  also  much  elevated,  so  a^ 
to  leave  deep  valleys  between  them,  which  are  often  filled  up  with  cement. 

The  flesh  teeth  of  the  lower  jaw  of  carnivora  were  shown  to  be  de- 
rived from  a  simple  tubercular  (hunodont)  tooth  with  four  cusps,  by 
a  process  of  chatige  which  is  to  be  chiefly  observed  among  Eocene  car- 
nivora.  Professor  Cope  finds  that  some  of  these  add  a  small  fifth  tuber- 
cle, and  that  this  is  connected  with  the  outer  front  one  of  the  four  by  a 
low  ledge.  Successively  the  two  hinder  tubercles  disappear,  and  tlie 
front  or  fifth  grows  larger.  The  ridge  connecting  the  latter  with  the 
outer  grows  longer  and  higher,  and  the  inner  front  then  disappears. 
Finally  the  hinder  part  of  the  tooth  disappears  also,  leaving  but  two 
apices  connected  by  a  cutting  edge,  which  is  characteristic  of  the  flesh- 
tooth  of  the  lion  and  tiger* 

The  human  molar  tooth  is  one  of  the  simpler  forms  of  the  bunodont 
division. 

Photective  Reskublancb  IK  THE  Yellow-Bikd.  —  On  passing 
an  etnbaukment  of  the  Grand  Trunk  Railway  at  Fort  Gratiot,  Michigan, 
one  warm  ilay  in  August,  IH72,  we  noticed  that  numbers  of  the  yellow- 
bird  (  ChrytomiirU  trtsiis  Bon.)  had  collected  where  an  extensive  growth 
of  the  common  mullein  (  VerOaicum  thapsus  L.)  lined  the  slope.  Each 
bird  had  perched  on  the  apex  of  a  spike  of  the  blossoms,  the  color  of 
which  was  almost  tlie  identical  shade  of  yellow  in  tlie  plumaire  of  the 
bird.  The  mulleins  were  ranged  in  stiff  files,  like  soldien*  in  yellow  uni- 
forms, and  each  bird,  as  we  passed,  remained  motionless,  lookhig  like  a 
continuation  of  the  spike,  of  which  one  might  be  easily  deceived  into 
thinking  it  part  and  parcel.  As  soon  as  we  had  passed  by,  the  birdu 
^ere  again  busy,  flitting  from  plant  to  plant,  feeding  on  the  seeds,  and 
enjoying  themselves. 
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Wn  cmld  B«H  avoid  thinkxiig  that  there  was  a  meaning  in  die  action 
hem  doieribed,  signiiKcaat  ^  an  et taMbhed  proCeetiTe  habit,  espeeiaUj 
(semiMtmg  the  decided  diangen  f:^  plamage  aMomed  bj  this  fpecies  at 
dUbrent  seasons  of  the  jear.  ~  HnrxT  Gillxait. 

Ssctts  or  KKRorELEsr  l8Ui!n>.  —  The  naturalists  connected  with 
cie  Transit  of  Venns  Expedition  hare  begun  to  make  their  reports- 

In  the  report  of  ^Dr.  J.  II.  Kidder,  of  the  Kergneleo  station,  now  in 
press,  Mr.  W.  H.  Dall  cootribntes  a  list  of  the  mollnsca  collected,  de- 
Kfibing  three  new  genera.  One  of  these  was  described  in  a  late  num- 
ber of  the  Annal$  and  Mag,  Nai.  HiM.  bj  Mr.  £.  A.  Smith,  of  the  Brit- 
ish Museum,  under  the  name  EatanicL,  long  aiDce  preoccupied  l»j  HaO 
for  a  genus  of  brachiopoda.  For  this  Mr.  Dall  substitutes  EaUmidUu 
Mr.  DaJl  also  describes  a  genus  allied  to  CeropM  of  the  CardiHdtty  but 
smooth  and  without  lateral  teeth,  and  with  a  semi-internal  ligament, 
ifi^og  it  the  name  Kidderia,  in  honor  of  the  naturalist  of  the  ezpeditiofi. 
Dr.  P.  P.  Carpenter  also  describes  a  new  genus  of  chitons,  with  the 
anterior  and  posterior  ralyes  marginate,  but  not  slit,  and  the  other 
raJres  without  a  margin.  This  genus,  intermediate  between  Hanleia 
and  ihe  articulate  chitons,  he  calls  Hemiarthrum. 

AKTHBOPOIiOGY. 

Jasprr  War-Club  Tketh.  —  In  the  sixth  volume  of  the  Naturalist, 
page  Vn,  fig.  24,  I  described  a  large  flint  implement  as  a  hatcheU  Sndi 
specimens  I  have  since  been  led  to  consider  as  teeth,  if  I  maj  so  call 
them,  of  war-clubs ;  the  handles  of  which  were  frequently  the  femora  of 
the  elk  and  bison.  This  form  may  be  briefly  described  as  obtusely 
pointed,  short,  and  broad  jasper  implements ;  evenly  chipped  to  a  well- 
defined  e<lge.  Average-sized  specimens  measure  about  three  to  four 
inches  in  length,  by  two  and  a  half  to  three  in  breadth.  While  the 
chipping  is  not  as  fine  as  in  arrow  and  spear  points,  it  is  certain  that  the 
majority,  at  least,  are  finished  implements,  as  suggested  by  the  author  of 
Flint  Chips  (p.  439),  and  not  merely  *' blocked  out"  masses  of  jasper, 
to  be  subse(]uently  worked  into  spear-heads  and  similar  forms  (see  Ran 
on  Agriculturjil  Implements,  Smithsonian  Annual  Report,  1868,  p.  401). 
Besides  thc^se  finished  specimens,  I  have  found  that  the  larger  flint  im- 
plements, which  I  have  considered  to  be  either  ^  lance  -  heads "  (Proc. 
Acad.  Nat.  Sci.  of  Philadelphia,  1860,  p.  278)  or  agricultural  impl»> 
ments  when  blunt  and  broad,  and  weapons  when  narrower  and  pointed, 
in  Yol.  vi.  of  this  journal,  page  155,  ^g,  22,  —  that  these,  when  broken 
in  half,  were  subsequently  utilized  as  I  have  suggested,  just  as  broken 
arrow-heads  were  occasionally  made  available,  by  conversion  into  scrap- 
ers (see  this  journal,  vii.  500),  except  that  in  the  latter  instance 
the  base  of  the  broken  implement  was  used,  and  in  the  former,  the 
pointed  or  upper  half.  My  reason  for  considering  them  as  the  teeth 
of  war-dubs  is  that  the  point,  although  blunt,  is  well  defined,  and  the . 
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edges  equally  fio,  and  that  the  implement  a^  made  wiu  intended  for  pene* 
tration  rather  than  cutting*  bat  neoeseariljr  hy  the  aid  of  a  handle,  inas- 
much as  the  base  has  a  roughly  chipped  edge,  which  would  prevent  its 
being  used  effectivelj  if  simply  held  in  the  hand.  Certainly  as  a  simple 
oatting  implement  or  hatchet  it  would  not  have  been  pointed*  This  sup- 
posed use  of  these  specimens,  as  described,  is  coiitirmed  by  the  discovery 
lately  of  three  specimens  of  guch  implements  in  Indian  graves*  Each  of 
these  chipped  flints  had  evidently  been  inserted  into  long  bones  (femora) 
of  some  large  mammaL  The  bones  themselves  had  eo  nearly  decayed 
that  only  minate  fragments  could  be  gatherecL  but  the  outline  was  dis- 
tinguishable as  the  relic  lay  in  the  ground.  Two  of  these  specimens  of 
flint  teeth  had  evidently  been  wrought  de  n<mo  from  tlie  mineral ;  the 
other  was  as  evidently  the  pointed  half  of  a  lance -head^  or  hoe,  the 
base  being  a  single  surface,  showing  that  the  specimen  had  there  been 
broken  directly  in  two*  Somewhat  confirmatory  also  of  this  view  of  the 
use  of  such  relics  is  the  fact  that  of  the  broken  specimens  of  *' lance- 
heeds  *'  found  lying  on  the  sur&ce  of  the  ground,  the  vast  majority  are 
the  bases ;  the  points  having  been  gathered  and  utili2ed,  I  believe,  In  the 
manner  suggested.  War-clubs  of  wood,  armed  with  a  metal  tooth,  are 
now  seen  among  the  Indians.  Catlin,  in  his  North  American  Indians, 
vol.  ii.,  plate  150,  figures  such  an  one,  and  frequently  refers  to  them 
throughout  that  work.  Prior  to  the  introduction  of  metals,  war-clubs 
were  of  course  comuion,  but  armed  with  stone  instead  of  iron.  The 
jasper  implements  above  described,  I  doubt  not,  were  the  forerunners 
of  the  metal  teeth  of  the  modern  club.  —  Cba^rles  C,  Abbott,  M.  D. 
Opening  of  a  Royal  Bi:bial  Mound  im  Denmark. —The  Royal 
Society  of  Northern  Antiquaries  at  Copenhagen  has  recently  publbhed 
a  beautifolly  illustrated  folio  volume  containing  a  description  of  a  royal 
burial  mound  or  barrow,  with  translations  of  the  Runic  iuscnptions  on 
B tones,  at  Jellinge,  of  the  time  of  the  royal  pair,  Gorin  and  Thyra. 

GEOLOQY  AND  PAIi^ONTOLOGY. 

Tqk  Karlibst  Edentates  (Sloths).  — The  earliest  sloths  hitherto 
knewD  have  occurred  in  the  Miocene  Tertiary.  Professor  Gaudry  has 
recently  announce<l  to  tlie  French  Academy  (races  of  the  existence  of 
edentate  mammals  at  the  beginning  of  the  Miocene  epoch.  The  remains 
consist  of  a  first  phalanx  and  an  ungueal  phalanx,  which  seem  to  come 
from  the  same  Bnger.  He  places  tins  new  animal  in  the  genus  Anctfto* 
iherium^  with  the  specific  name  of  priseuM,  The  fossils  have  been  found 
in  the  same  bed,  suggesting  that  the  edentate  in  question  has  lived  at  the 
time  of  the  lower  Miocene  as  well  as  at  the  last  phase  of  the  Eocene. 

A  Fossil  SfUi::?iiAN  Animal  in  Jamaica*  —  The  former  existence, 
in  Jamaica  of  an  animal  of  this  group*  rather  smaller  than  the  manatee 
is  indicated  by  the  skull  and  atlas  vertebra,  described  by  Profesaor  Owen 
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under  the  name  of  Pranuiomui  itrenaidei  in  the   Quarterly  Journal  of 
the  Geological  Society  of  London, 

Geology  of  Nrw  Caledonia.  —  In  an  article  on  the  metallic 
mines  of  New  Caledonia,  by  Rev.  W.  B.  Clarke,  besides  a  notice  of  the 
mines  of  chromic  iron  and  nickel,  there  is  given,  in  La  Revue  Scientijique\ 
a  riiumS  of  the  geology  of  these  islands. 

GEOGRAPHY  AND  EXPLORATION. 

United  States  Coast  and  Interoceanic  Surveys.  —  The  late 
annnal  report  of  Commodore  Ammen,  Chief  of  Bureau  of  Navigation, 
states  that  the  work  of  geographically  determining  as  many  points  as 
are  supposed  necessary,  in  Central  America  and  in  the  West  Indies,  was 
prosecuted  last  year  by  the  United  States  steamer  Fortune,  and  ihis 
year  by  the  Gettysburg.  The  longitude  of  Panama,  Aspinwall,  Santiago 
de  Cuba,  and  Havana  have  been  determined  by  means  of  the  telegraph. 
The  work  now  in  course  of  completion  will  include  points  on  the  Wind* 
ward  Islands  and  the  northern  coast  of  South  America.  The  survey  of 
the  outer  coast  of  the  Peninsula  of  Lower  California,  and  that  of  the 
Gulf  of  California,  had  been  concluded  by  Commander  George  Dewey, 
commanding  the  Narragansett  The  gulf  was  previously  unsurveyed, 
bat  has  now  been  sufficiently  examined  and  determined  for  the  safety  of 
navigation.  Commander  A.  J.  Mahan,  commanding  the  Wasp,  has  made 
much-needed  snrveys  at  the  mouth  of  the  Rio  de  la  Plata. 

It  is  recommended  that  when  a  vessel  can  be  spared  for  the  purpose 
from  those  employed  on  the  North  Pacific  Station,  a  running  survey  be 
made  of  the  coast  of  Gautemala.  This  would  render  the  surveys  (of  dif- 
ferent values)  continuous  from  Behring's  Straits  to  Cape  Horn.  Since 
completing  the  lines  of  deep-sea  soundings  in  the  Pacific  Ocean  for  cable 
purposes,  another  line  has  been  run  by  the  United  States  steamer  Tte- 
carora,  under  the  command  of  Commander  Herber,  from  San  Frandsoo 
to  the  Sandwich  Islands,  and  some  soundings  were  also  made  on  the  re- 
turn of  the  said  vessel  from  the  Navigator  Islands  to  Honolulu. 

In  regard  to  interoceanic  surveys,  this  work,  which  has  been  carefblly 
prosecuted  for  five  seasons  by  two  or  more  parties  from  the  Isthmus  of 
Tehuan tepee  to  twenty  or  more  miles  south  of  the  mouth  of  the  Napipi, 
on  the  River  Atrato,  is  at  length  satisfactorily  accomplished.  Since  the 
last  report  a  careful  survey  of  the  Isthmus  of  Panama  has  been  made, 
the  computations  completed,  and  the  whole  placed  before  the  Interoceanic 
Canal  Commission. 

The  Tondras  op  Siberia.  —  The  prevalent  idea  that  the  plains  of 
Siberia  are  frozen  the  year  around  is  dispelled  by  Nordenskiold  in  bis  ac- 
count of  his  Siberian  journey,  to  be  found  in  Nature,  "  We  were  yet  fitf 
north  of  the  Arctic  Circle,  and  as  many  imagine  that  the  region  we  had 
now  pasted  through,  the  so  little  known  tundra  of  Siberia,  is  a  desert  w«tte» 
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ter  covered  by  ico  ftnd  snow  or  by  an  exceedingly  scanty  mosa  veg- 

itlon*  it  U  perhups  the  place  here  to  declare  that  thU  bj  no  means  ts 

cakne.     On  the  contrary,  we  saw,  during  our   passage  up  the  Jeuisei, 

snow  only  at  one  place,  a  deep  valley  cleft  of  some  fathoms'  extent,  and 

the  vegetationi  especially  on  the  blaods  which  are  overflowed  during  th^ 

spring  floods,  was  rvmiirkable  for  a  luxuriance   to  which   I  liad  seldom 

fore  seen  anything  corresponding. 

'^The  fertiliiy  of  the  soil  and  the  immeasurable  extent  of  the  meadow 

d,  and  the  rich n ess  of  the  grass  upon  it,  had  already  called  forth 

from  one  of  our  hunters,  a  middle-aged  man,  who  is  owner  of  a  little 

patch  of  land  between  the  fells  in  Northern  Norway,  aery  of  envy  of  the 

splendid  land  our  Lord  had  gi?eo  ^  the  Russian/  and  of  astonishment 

that  no  creature  pastured,  no  scythe  raowe<i  the  grwsa.    Daily  aud  hourly 

we  heard  the  same  cry  repeated,  though  in  yet  louder  tone,  when  we 

■^iome  weeks  later  came  to  the  lofly  old  forei^ts  between  Jeuiseisk  and 

^KTurucbiinsk,  or  to  the  nearly  uninhabiteil  plains  on  the  other  side  of 

^^■traaDojarsk,  covered  with  deep  t$ehamatem  (black  earth),  in  fertility 

j^nertainly  comparaVile  to  the  best  part«  of  Scania,  in  extent  exceeding  the 

^Vlrhole  of  the  Scandinaviiiu  peninsula.     This  direct  expression  of  opinion 

by  a  veritable  if  unlearned  agriculturist  may  perhaps  not  be  without 

interest  in  judging  of  the  future  of  Siberia." 

Thk    SwKDisn  Expedition   to   Novata   Zemlta.  —  lu  our  last 
umber  we  gave  some  account  of  Nordenskitild's  expedition.     His  ship, 
e  PrSven,  which  lie  placed  under  the  command  of  Dr.  Kjellraan,  has 
iumed  to  Norway.     Nature  reports  that  the  party  found  an  abundance 
marine  vegetation  in  the   Kara  Sea,  which  has  been  hitherto  thought 
be  remarkably  destitute  of  vegetable  life.     **  We  have. '  the  letter  to 
le  Stockholm  daily  paper  concludes,  '*  during  this  summer  sailed  over 
nown  and  unknown  seas  more  than  six  thousand  (English)  miles ;  we 
liave  visited   regions   whither  expe<litions  for  more  tliati  three  hundred 
years  have  attempted  in  vain  to  come;  we  have  made  rich  collections  in 
all  departments  of  natural   science.**     Nordenskibtd,  who  is   the  distin- 
guisheil  professor  at  the  Royal  Swedish  Academy  of  Stockholm,  reached 
Sl    Petersburg  on    the    1 7th   of  November,  having  journeyetl  overland 
from  the  mouth  of  the  Jeuisei  River.    An  account  of  his  journey  appears 
in  Nature  for  Deceml>er  2d. 

The  Kvbale  Race.  —  An  exhaustive  monograph  of  this  people  (La 
Kybaire  et  les  Coutumes  Kabyles),  in  three  large  octavo  volumes,  by 
MM.  A.  Ha  no  tea  u  and  A.  Lotourneau,  hai  been  noticed  in  successive 
numbers  of  the  Recue  Scienttfique.  These  Kybales  are  the  descendants 
of  the  ancient  Numidians,  and  their  country  forms  a  part  of  Algeria. 

PfCTURES  or  YoNNAw.  —  Under  this  title  F.  Garntor  has  published 
a  work  on  this  inland  province  of  Chint4,  abstracts  of  which,  with  fine 
iiewa  of  the  striking  soenery  of  the  country  and  the  people^  are  appear* 
iog  in  GhbuM^  a  weekly  German  journal  of  travel. 
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MsxiCAN  MiORATioirs.  — Aithe  Ezpotition  International  de  CMo- 
graphie  held  at  Park  last  year,  Professor  Qoatrefages  exhibited  an  on- 
poUished  map  illustrating  the  migratioos  of  the  Mexicans. 

lOOBOSOOSY.i 

Amateur  Microscopes.  —  The  notorious  success  of  Mr.  Wenham, 
the  late  Mr.  John  Williams,  and  some  other  microscopists,  in  preparing 
their  own  apparatus,  is  exceptional  only  by  reason  of  the  degree  of  excel- 
lence attained.  It  is  especially  true  of  microscopists  that  they  love  the 
instruments  they  work  with,  and  from  this  love  follows  not  only  the  par- 
tially unfortunate  "  test-object  fever,"  but  also  the  eminently  useful  habit 
of  studying,  adapting,  altering,  and  finally  manufacturing  accessories,  if 
not  instruments,  suited  to  their  needs  and  fancies.  Such  amateur  work 
not  only  is  the  best  possible  drill  in  the  science  of  the  microscope,  bat 
also  has  added  very  largely  to  the  development  of  the  microscope  of  to-day  • 
The  European  journals  are  full  of  interesting  and  profitable  results  from 
such  work;  while  the  readers  of  the  Naturalist  have  long  been 
fiuniliar  with  the  contrivances  and  original  constructions  of  a  considerable 
number  of  American  workers.  Most  microscopists,  however,  have  con- 
fined their  attempts  to  the  production  of  accessories,  believing,  very  judi- 
ciously, that  the  microscope  as  a  whole  could  be  more  successfully  made 
by  more  experienced  hands.  Of  the  comparatively  few  home-made 
microscopes,  two  recently  published  forms  may  serve  as  examples  of  the 
two  extremes  of  ultra  simplicity  on  the  one  hand  and  the  best  attained 
success  on  the  other.  In  the  form  contrived  by  Mr.  John  Phin  and  de- 
scribed in  his  Practical  Hints,  the  body  consists  of  a  tube  of  stiff  writ- 
ing-paper rolled  several  times  around  itself,  pasted  at  the  outer  edge, 
and  blackened  on  the  inside.  This  tube  slides,  for  focal  adjustment, 
through  another  paper  tube.  A  piece  of  looking-glass  serves  as  mirror, 
and  a  demolished  cigar  ho\  furnishes  wood  enough  to  make  the  remainder 
of  the  stand.  A  simple  hraf-ipch  lens  acts  as  objective,  and  a  similar  lens 
of  two-inch  focus  constitutes  the  ocular  or  eyepiece.  The  lenses  are  held 
in  place  in  the  tube  by  means  of  the  bottoms  of  pill  boxes  perforated  to 
allow  the  passage  of  light,  while  similarly  perforated  pill  boxes  are  placed 
in  the  tube  in  proper  position  to  act  as  diaphragms  to  reduce  aberration 
by  cutting  off  itray  light.  Such  a  microscope,  at  a  cost  of  fifty  cent%  is 
conceded  to  be  too  imperfect  to  use  for  scientific  study  or  even  for  instruci- 
ive  amusement,  its  utility  being  not  in  the  using  but  in  the  making  of  iL 
It  is  believed  that  a  student  by  actually  constructing  such  an  instrument 
would  gain  a  very  clear  idea  of  the  essential  parts  of  the  microscope^  aa 
well  as  a  good  understanding  of  the  faults  of  simple  work  and  unoorreoted 
lenses. 

The  more  elaborate  instrument  referred  to  is  described  by  Mr.  Johoi 
s  This  department  it  condacted  by  Da.  R.  H.  Ward,  Troy,  N.  T. 
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Michel 8  in  the  last  KoTember  niimber  of  the  Popular  Science  Monthly. 
The  eBsential  put9  of  a  micro^Gope-stand  are  Bimplilied  and  eombmed 
J  with  great  iiigeiiaity  and  judgment.  The  form  of  stand  is  essentially 
ItliAt  of  the  pocket  microscopes  of  Swift  and  some  otlier  Loudon  makers, 
which  a  single  inclined  bar,  resting  on  the  table  at  ita  lower  end  and 
Apported  by  two  legs  near  its  upper  end,  carries  firmly  and  conyeniently 
be  mirror,  Btage^  and  compound  body.  The  blackened  pfiper  tube  which 
erves  as  body  is  large  enough  to  receive  a  good  ocular  or  eyepiece  at 
[the  top,  and  cofitains  at  the  bottom  a  sodety-acrew  adapted  to  bold  any 
libjectives  that  may  be  chosen.  It  slides  through  a  wooden  tube  lined 
rtth  cloth,  giving  a  good  ooatise  adjustment.  This  wooden  tube  is  glued, 
Ihy  means  of  an  intervening  piece  of  wood,  to  the  main  inclined  bar  of 
I  the  stand.  The  stage  is  of  wood,  or  gutta-percha  modeled  into  shape 
I  while  warm,  also  attached  by  means  of  a  block  of  wood,  and  the  object 
de  is  held  in  po&itiou  by  elastic  india-rubber  bands.  The  mirror  and 
immediate  mounting  is  that  of  a  common  student's  stand*  This 
instrument  stands  nearly  fifteen  inches  high  when  in  iifle>  weighs  one 
pound,  and  can  be  packed  within  a  space  fourteen  by  three  and  a  half  by 
three  inches.  It  is  perhaps  the  best  amateur  microscope  that  can  be 
made  at  the  present  time  by  a  student  of  average  mechanical  skill.  One 
reason  why  it  is  the  best  i«  because  it  contemplates  the  use  for  all  ita 
optical  parts  of  first-claas  professional  work ;  for  we  cannot  quite  agree 
with  ita  author  that  there  is  no  reason  why  the  student  should  not  make 
his  own  lenses*  Objectives  have  reached  a  degree  of  excellence  which 
has  quite  outgrown  the  skill  of  an  ordinary  amateur.  Ti-ue,  Mr.  Wen  ham 
can  make  lenses  of  surpassing  exoellence,  and  so  could  Mr.  Spencer*  while 
still  uulaarued  in  the  scienoe  and  un practiced  in  the  art  of  micro^oopy, 
but  such  instances  are  so  rare  as  not  to  compromise  the  accuracy  of  the 
statement  tliat  amateurs  cannot  make  as  good  lenses  as  they  can  buy. 
Nor  do  we  think  that  the  author  does  full  justice  to  the  recent  progress 
achieved  (though  still  too  little)  by  the  regular  makers  in  the  way  of 
furnishing  good  and  useful  work  at  an  available  price.  What  is  called 
first-class  apparatus  is  still  prohibitively  costly,  and  much  of  the  cheap 
work  is  more  than  correspondingly  poor ;  yet  instniments  can  now  be 
bought  at  a  reasonable  cost  that  would  not  be  fairly  described  as  charao- 
terized  by  ^  diminutive  size,  smallness  of  field,  poor  light,  shortness  ol 
tube,  absence  of  society's  screw,  and  other  evils  "  which  **  will  soon  cause  " 
them  ^'  to  be  cast  aside.**  Nor  do  wa  share  the  author^s  difliculty  m  find- 
ing lenses  in  thi^  country  which  he  can  specially  recommend*  Most  of 
our  distinguifihcnl  makers  now  prepare  not  only  lenses  of  excessively  high 
angle  and  price,  but  also  lenses  of  exquisite  workmanship,  moderate 
angle,  simple  mounting,  and  available  price ;  lenses  wliich  we  recommend 
with  double  pleasure  because  of  our  strong  faith  in  the  utility  of  mod* 
erate  angles  for  general  use,  and  our  firm  belief  that  the  perhaps  necet- 
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■arilj  high  cost  of  the  high-ftngle  lenses  has  materially  retarded  the 
growing  popularity  and  usefulness  of  the  microscope  itself. 

A  Rbmabkablb  Fobaoe  fob  Bebs.  —  Rev.  J.  L.  Zabriskie,  whose 
interesting  papers  on  bee-bread,  in  the  Bee  Keepers*  Magazinej  have- 
given  readers  unfamiliar  with  the  sciences  concerned  a  reliable  under- 
standing of  the  structure  of  pollen,  and  the  curious  development,  upon 
the  hind  legs  of  the  bees,  of  the  pollen  brushes  and  pollen  baskets  with 
which  the  pollen  is  gathered,  loaded  up,  and  carried  to  the  hives,  observed, 
during  the  last  summer,  bees  coming  to  his  hives  loaded  with  an  unusually 
large  quantity  of  a  pollen-like  powder  having  a  bright  vermilion  color, 
not  before  noticed.  The  pollen  baskets  were  filled  to  overflowing  with 
this  novel  food,  which  the  bees  were  carrying  to  their  hives  and  storing 
away  in  the  usual  manner.  Microscopically  examined  the  grains  were 
unliiLe  any  known  pollen,  but  corresponded  exactly  in  their  peculiar  color, 
siise,  shape,  granular  contents,  and  character  and  delicate  markings  of 
the  epispore,  with  the  raspberry  rust,  which  was  abundant  at  the  time  on 
leaves  in  the  garden  and  adjoining  fields  ;  this  rust  being  a  leaf  fungus 
( Diredo  lumtnata)  whose  delicate  mycelial  cells  force  themselves  among 
and  draw  nourishment  from  the  cells  which  form  the  tissue  of  the  leaf, 
and  which  at  the  time  of  fruiting  rupture  the  skin  in  little  spots  on  the 
under  surface  of  the  leaf,  and  develop  crowded  clusters  of  bright  red 
spores  surrounded  by  the  upturned  edge  of  the  ruptured  leaf  skin,  which 
looks,  when  magnified,  not  unlike  a  little  dish  filled  with  miniature 
strawberries.  The  bees  were  not  seen  to  gather  spores  from  these  clus- 
ters, but  the  grains  carried  to  the  hives  were  positively  identified  by  com- 
parison with  fresh  specimens  from  the  leaves.  This  presumably  un- 
wholesome food  seemed  to  have  no  un&vorable  effect  on  the  health  of 
the  infant  families  of  bees.  Whether  some  such  strange  choice  of  food 
is  related  to  the  occasional  occurrence  of  poisonous  honey,  may  be  sug- 
gested. 

Crtptooamic  Parasitbs.  —  The  report  of  M.  Maxime  Comu,  in 
the  Bulletin  Entomologiqm^j  on  a  larva  of  Chelonia  Hebe  which  had  been 
killed  by  a  parasitic  fungus,  refers  the  fungus  to  the  genus  Entomi>ph' 
ihoroy  and  possibly  to  the  species  which  preys  upon  flies  in  the  autumn. 
The  presence  of  this  parasite  in  a  larva  he  thinks  has  not  been  previously 
recorded.  M.  Comu  concludes  that  fungi  cannot  perforate  healthy  ani- 
mal tissues,  but  must  enter  through  some  wound  or  other  opening,  since 
he  has  observed  an  Aphis  of  the  elder  infested  even  to  the  antennae  with 
an  abundance  of  corpuscles  of  a  species  of  JSntomophthora,  while  the  fiffy- 
two  young  in  different  stages  of  development  contained  within  the  af- 
fected insect  were  all  perfectly  free  and  healthy. 

Blood  Globules  in  Typhoid  Fever.  —  M.  Comil  has  found,  in 
the  blood  of  the  spleen  of  patients  who  have  died  in  the  third  week  of 
typhoid  fever,  large  numbers  of  white  globules,  inclosing  red  globules  to 
the  munber  of  five,  six,  or  even  more  in  a  single  cell.    Other  oeUa  an- 
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dofed  granules  of  hnraatoaine*  Although  Ihe  exiBtence  in  die  blood  of 
these  Urge  cdU  eontiiitimg  red  globules  is  Dothitig  new,  Deverthelesa 
Coriitl  id  tha  firat  to  ingitt  upoti  their  multi plication  in  typhoid  fever* 

kThe  mesenteric  glands,   according   to    Cornil,  are  always  inflamed  in 
typhoid  fever,  in  a  manner  analogous  to  the  acute  or  subacute  itiilamma- 
tton  due  to  suppunitive  lymphangitis.  ^ —  7%e  Medical  Rgtord^  from  Lyon 
MSdicale, 
Jamrs  W.    Que  eh  &  Co.  —  This  well-known    firm  has  been  once 

I  more  dissolved^  Mr  Cheyney  carrying  the  department  of  philosophical 
apparatus  with  him  to  Bond  Street,  New  York  city.  The  remaining 
partners,  8.  L*  Fox  and  W.  IL  Walmj^ley,  retain  the  microscopical  branch 
of  the  business  at  the  old  stand  and  under  the  old  name.  Mlcroscopists 
will  find  G.  S.  Woolman  in  charge  of  their  department  at  the  New  York 
store. 

RAPHn>KS  iw  Enchanter's  Nightshade. — The  Bulletin  of  the 
Torrey  Botanical  Vluh  su^rgests  sections  of  the  enchanter's  nightshade 
(  Oircma  Luietiana  L*)  as  an  interesting  microscopical  study,  tlie  leaves, 
stem,  and  root  being  crowded  with  raphides,  and  the  cells  of  the  piOi  being 
filled  with  small  transparent  balUIike  bodies. 

A  Polar iscoPE  Object.  —  Hairs  of  common  gromwell  (Lithotper- 
mum  officinale  L.)  are  said  to  polarize  beaatifuUy  under  Ihe  microscope. 


SCIENTIFIC   NEWS. 

— ^The  following  remarks  by  the  editor  of  Nature^  though  referring 
to  science  in  England,  are  not  perhaps  out  of  place  in  an  American 
journal :  — 

**  By  looking  to  general  science,  again,  the  government  avoids  the 
difticutties  which  must  necessarily  accompany,  with  all  the  fluctuations 
of  trade,  any  attempt  to  teach  applied  science  except  in  some  very  gen- 
eral forms.  The  fact  is  that  the  practical  applications  of  science  bring 
their  own  reward,  and  need  no  extraneous  encouragement ;  instruction 
and  invention  in  them  may  very  well,  and  witliout  the  least  hardship,  be 
left  to  those  whose  pockets  they  fill.  Art  receives  ample  encouragement, 
and  is  well  rewarded  by  the  nation  ;  let  but  nn  artist  in  any  department 
show  himself  capable  of  producing  good  work,  and  he  will  soon  find 
that  Iwth  the  government  and  private  individuals  have  plenty  of  rewards 
to  bestow  upon  him.  Science^  on  the  other  hand,  receives  not  a  penny 
in  the  way  of  assistance  or  reward,  and  yet  the  scientific  Inveatigator  is 
the  DaUon*8  servant  and  greatest  benefactor/  Pure  scientifio  reieaidl  is 
at  present,  like  virtue,  its  own  reward ;  the  roan  who  devotes  himself  to 
such  research^  unless  he  has  some  other  meanit  of  gaining  a  livelihood^ 
is  likely  enough  to  starve,  for  all  the  help  he  will  get  from  his  conulry  ; 
and  yet,  as  it  has  been  shown  over  and  over  agaiU)  our  country's  proa* 
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peritfy  the  progress  CKf  nearlj  all  our  industries,  and  even  the  veiy  ez- 
islenoe  of  many  of  them,  are  dependent  on  the  disooveries  of  the  scien- 
tific investigator  who  parsues  his  research  on  purely  scientific  principles, 
and  with  no  practical  end  whatever  in  view.  Our  country  has  got  at 
least  as  much  glory,  and  we  venture  to  think  more  practical  benefit, 
firom  achievements  in  the  region  of  pure  science,  as  from  all  that  has 
been  accomplished  in  the  domain  of  art ;  and  yet  no  helping  hand  is  held 
out  to  those  who  are  able  and  willing  to  do  their  country  the  highest 
service,  bat  cannot,  because  they  must  drudge  for  a  living.  The  domain 
of  science  is  every  day  becoming  more  and  more  extended,  her  methods 
are  becoming  more  and  more  complicated,  and  her  instruments  more  and 
more  expensive;  in  almost  every  department  paths  are  being  opened 
up  which,  if  pursued  to  their  end,^|  would  certainly  lead  to  discoveries  of 
vital  importance  to  the  best  welfare  and  prosperity  of  the  nation.  Our 
public  men  are  continually  telling  us  that  we  are  being  outstripped  by 
continental  nations  in  fields  which  used  to  be  peculiarly  our  own,  and 
that  simply  because  abroad  every  encouragement  is  given  to  scientific 
research,  while  here  its  existence  is  either  ignored  or  it  is  regarded  as  a 
mere  pastime." 

—  Dr.  Oscar  Grimm  has  published  in  Siebold  and  Kolliker's  ZeU- 
iekrift  a  summary  of  the  results  of  his  investigation  of  the  fauna  of  the 
Caspian  Sea.  The  character  of  this  assemblage  of  life  has  interest, 
says  Nature,  for  the*evolutionist  as  well  as  the  geologist  It  will  afford 
evidence  not  only  of  modification  of  animal  life,  but  also  of  successive 
changes  in  the  physical  geography  of  that  region.  Dredgings  were  car- 
ried on,  by  means  of  a  steamer,  down  to  one  hundred  and  fifly  fathoms, 
and  an  enormous  quantity  of  specimens  were  obtained,  including  six  new 
fishes,  twenty  species  of  mollusca,  thirty-five  species  of  Crustacea,  prin- 
cipally colossal  forms  of  GammaricUsy  and  twenty  species  of  worms. 
The  western  part  of  the  sea  gives  depths  of  five  hundred  and  seventeen 
fiftthoms,  and  has  a  very  abundant  fauna ;  at  one  haul  of  the  dredge  in  one 
hundred  and  eight  fiuhoma,  there  were  taken  three  hundred  and  fifty 
specimens  of  Gammandoj  one  hundred  and  fifty  Idothea  erUomonj  fifty 
colossal  Jfy$i$,  etc.     Eighty  species  in  all  are  new  to  science. 

—  Professor  Ernst  Haeckel's  work  on  The  History  of  Creation,  as 
translated  by  Mr.  Van  Bhyn,  of  New  York,  will  be  published  early  in 
the  year  by  D.  Appleton  ^  Co.  An  English  translation  of  Haeckel's 
Anthropogenie  is  soon  to  appear  in  London.  Macmillan  &  Co.  ad* 
vertise  a  new  edition  of  that  choice  work.  White's  Natural  History  of 
Selbome.  They  have  also  published  A  Course  of  Practical  Instmo- 
tion  in  Elementary  Biology,  by  Professor  Huxley  and  H.  N.  Martin 
(crown  dvo,  6s.) ;  and  Historia  Filicum,  by  J.  Smith,  with  thirty  litho* 
graphic  plates. 

—  A  second  meeting  of  those  proposing  to  form  a  mountain  explorm- 
tion  dub,  similar  in  many  respects  to  the  Alpine  clubs  of  England  and 
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SwiUerlaod,  was  held  Jauuary  12th  at  the  Massachusetts  Institute  of 
Technology  in  Boston.  Professor  Pickering  presided.  Mr,  B,  H.  Sciid- 
der,  of  the  committee  on  organization,  made  a  partial  report,  suggesting 
several  names  for  the  society  or  club,  and  defining  iU  object  to  be  the 
study  of  comparative  geography  and  the  scientific  and  aesthetic  eiplora> 
tion  of  the  highlands  of  New  England  and  the  adjacent  regions. 

— ^  In  Arctic  Notes  sent  to  JLand  and  Water  by  an  officer  of  the 
Pandora,  the  British  Arctic  exploring  vessel,  he  says,  ^*I  would  sooner 
eat  seal's  meat  than  mntton  or  beet^*  This  is  a  little  exaggerated,  per- 
haps, but  we  can  aver  that  seaPs  flesh  has  a  relish  to  it  afler  a  day*($  dredg- 
ing on  the  coasi  of  Labrador,  and  a  meal  of  boiled  whale's  flesh  is  good 
for  a  very  hungry  man«  A  well-seasoned  mince  pie  made  of  whalers 
fiesh  would  scarcely  be  distinguishable  fVom  beef  pie. 

—  Professor  Carl  J.  SundevalK  the  venerable  and  distinguished  orni* 
thologist  of  Slockholmt  has  lately  died.  He  left  works  on  the  morphol- 
ogy of  arthropods  and  other  subjects.  The  botauiat,  Professor  F.  G. 
Bartling,  of  Gottingeu*  died  in  November. 

—  The  medal  of  the  first  class,  with  the  diploma,  awarded  to  Professor 
Hayden^  in  charge  of  the  Geological  Survey  of  the  Territories,  by  the 
International  Congress  of  Geographical  Sciences  which  met  in  Paris  in 
August,  h.'ia  been  received  through  the  state  department.  Professor 
Hayden  has  also  recently  received  letters  informing  him  of  his  election 
as  honorary  member  of  the  Italian  Geographical  Society  of  Turin, 
Italy,  and  foreign  corresponding  member  of  the  Geographical  Society 
of  Paris,  France. 


PROCEEDINGS  OF   SOCIETIES. 

Academy  of  SciENces^  St.  Louis. —  November  15,  1875.  Professor 
Riley  remarked  that  among  tlie  changes  that  took  place  in  those  portions 
of  the  State  io  thoroughly  devastated  by  locusts  last  spring,  none  were 
more  interesting  than  the  wide-spread  appearance  of  a  grass  (  Vtlfa 
vagirufflora)  unnoticed  in  ordinary  seasons.  The  locusts  eat  down  the 
blue  grass  so  closely  that  in  moat  instances  it  died  out,  and  this  annual 
grass  takes  its  place  and  grows  up  rapidly  just  at  the  time  when  moat 
seeded  by  stock,  so  that  it  is  eooaidered  a  godsend  by  the  farmers,  who 
generally  believe  that  it  was  brought  by  the  iocukta.  The  seed  was 
scattered  over  the  land  the  autumn  before,  and  the  conditions  were  all 
favorable  for  its  starting.  In  onlinary  seasons,  on  the  contrary,  it  ia 
smothered  and  choked  down  by  other  plants. 

December  6th.  Pro£  C,  V.  Riley  made  a  communication  on  jumping 
seeds  IVom  California,  motion  being  imparted  to  the  seeds  by  inclosed 
caterpillars  of  a  small  moth  (Carpocapsa  taltitam), 

December  13th.  A  paper  entitled  The  Grasshoppers  and  the  Sea^ 
son  of  lt*75  was  received  from  Prof.  G.  C.  Eroadhead. 
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Professor  Bilej  read  a  paper  on  the  use  of  Paris  green  as  an  iosecti- 
cide,  reciting  several  important  experiments,  from  which  he  drew  the  fol- 
lowing conclusions :  — 

(1.)  Paris  green  that  has  been  four  months  in  the  soil  no  longer  re- 
mains as  such,  but  passes  into  some  less  soluble  state,  and  is  unaffected 
bj  the  ordinary  solvents  of  the  soil. 

(2.)  When  applied  iu  small  quantities,  such  as  alone  are  necessary  in 
destroying  injurious  insects,  it  does  not  affect  the  health  of  the  plant. 

(3.)  The  power  of  the  soil  to  hold  arsenious  acid  and  arsenites  in  insol- 
uble form  will  prevent  water  from  becoming  poisoned,  unless  the  green 
be  used  in  excess  of  any  requirement  as  an  insecticide. 

He  idluded  to  some  of  the  potato-bug  poisons,  one  of  which,  made  up 
of  salt  and  arsenic,  was  more  dangerous  than  others,  because  it  was  liable 
to  be  mistaken  for  common  salt. 

January  4th,  annual  meeting.  Prof.  C.  V.  Riley  was  elected  pres- 
ident He  remarked  on  a  new  use  of  the  wood  of  the  American  agave, 
as  a  lining  for  insect-boxes,  instead  of  cork.  He  exhibited  strips  of  the 
wood,  twelve  by  four  inches,  and  one  half  inch  thick,  which  answer  this 
purpose  admirably,  the  wood  being  remarkably  light  and  porous,  and  pins 
being  pushed  into  it  with  great  ease  and  held  firmly.  It  is  much  cheaper 
than  cork.  The  celebrated  traveler,  Mr.  A.  R.  Wallace,  preserved  all 
his  valuable  entomological  collections  in  the  East  Indices  in  boxes  made 
of  pieces  of  this  wbod  pinned  together  with  thorns,  and  it  is  now  coming 
into  very  general  use. 

Academy  OF  Natural  Sciences,  Philadelphia.  —  December  28tliy 
annual  meeting.  The  curators  announced  that  the  new  building  erected 
for  the  academy  was  fo  far  completed  as  to  be  ready  for  the  reception 
of  its  collections.  The  removal  of  the  museum  from  the  building  now 
occupied  was  commenced  on  the  2d  of  November  and  was  complet^  last 
week.  It  is  proposed  shortly  to  commence  the  removal  of  the  library 
and  the  curators  anticipate  having  the  new  hall  ready  for  the  future 
meetings  of  the  academy  early  in  January,  1876. 

The  concluding  thirty  pages  of  the  Proceedings  for  1874,  and  four  hun- 
dred and  twenty-seven  pages  of  the  Transactions,  have  been  published,, 
the  latter  being  illustrated  by  twenty-four  lithographic  plates  and  ninety 
wood-cuts.  One  hundred  and  eighty-seven  pages  of  the  quarto  journal 
have  also  been  issued  before  the  completion  of  the  illustrative  plates,  as 
advance  copies  of  Professor  Cope's  paper  on  the  Batrachia  and  Reptilia 
of  Costa  Rica.  The  report  concludes  with  a  brief  notice  of  the  important 
events  occurring  in  the  history  of  the  academy  during  the  past  year, 
which  are  stated  to  be  the  reception  of  the  I.  V.  Williamson  Library  Fund, 
the  sale  of  the  premises  at  present  occupied  by  the  society,  the  remoYal 
of  the  collections  to  the  new  building  at  the  southwest  corner  of  Nine> 
teenth  and  Race  streets,  and  the  junction  of  the  American  Entomological 
Society  with  the  academy  as  a  section  thereo£ 
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The  librarian  reporU  that  there  were  nineteen  hundred  and  forty 
additions  to  the  library  from  January  1  to  November  30.  1875*  being  an 
excess  of  two  hundred  and  eighly  for  the  eleven  months  niinied  over  the 
numl»er  received  during  the  twelve  monthB  of  the  preceding  year.  Re- 
ferring to  the  income  at  the  disposal  of  the  academy  for  the  ttuf>port  of 
the  library,  the  report  continues,  "  At  the  annual  meeting,  held  Feb- 
ruary 16th,  the  treasurer  announced  the  muniticeiit  donation  by  Isaiah  V, 
Williamson,  Esq.,  to  the  academy,  of  ground  rente  to  the  amount  of  twen* 
ty-five  thousand  dollars  as  a  permanent  fund  for  the  use  of  the  library^ 
It  isconfi  Jently  hoped  that  the  interest  on  this  sum,  together  with  the  por- 
tion of  the  interest  derived  from  the  legacy  of  the  late  Dr,  Thomas  B.  Wil- 
son devoted  to  the  same  use,  and  amounting  together  to  eighteen  hundred 
dollars  per  annum,  will  be  sufficient,  not  only  to  keep  the  library  gup- 
plied  with  the  current  scientific  literature,  but  also  to  enable  the  library 
committee  to  secure,  from  time  to  time,  the  many  very  desirable  b€K}ks 
of  an  earlier  date  which  are  still  wanting  in  most  of  the  depart- 
ments.'' 

Boston  Society  of  Natural  Histoiit.  —  January  5,  1876.  Prof. 
W.  H.  Niles  read  a  paper  on  the  evidence  of  a  widely  spread  geological 
force,  exhibited  by  cerUun  rock^movements.  Ileferring  to  the  phenomena 
of  spontaneous  fracture  and  expansion  of  rock  in  a  north  and  south  di- 
rection in  quarries  at  Men  son,  Mass.,  GrotoUi  Conn.,  Berea,  O.,  and 
Lemon t,  II L,  he  inferred  that  they  could  not  be  due  to  local  causes, 
but  explained  them  by  a  north  and  south  compression  of  the  strata,  due 
to  the  contraction  of  the  earth,  and  showed  the  important  bearing  of  the 
lubjecton  the  question  of  mountain-building.  Mr.  L.  8.  Burbank  noticed 
ftoma  rare  trees  of  ihe  Merrimack  Valley. 

AiftcincAN  Gi'^oonAPHiCAL  Society.  —  December  6th.  Judge  Daly 
spoke  on  the  progress  in  geographical  research  in  Africa,  with  special 
reference  to  Stanley's  recent  explorations.  He  was  followed  by  remarks 
from  Mr,  Bayard  Taylor,  who  claimed  that  **  Stanley's  journey  from  Zan- 
zibar to  the  Nyanza,  and  his  exploration  of  the  eastern  shore  of  the  lake, 
have  never  been  surpassed  for  boldness,  rapidity,  dud  success  by  anything 
in  the  records  of  African  travel." 

AcADKMY  or  SciKifCKfi,  San  Francisco. —  December  20, 1875.  £hr- 
lingtonia  CcUi/onnca^  the  pitcher^plant  of  the  Pacific  coast,  formed  the 
subject  of  a  paper  by  Mr.  Henry  Kdwards,  who  gave  an  account  of  its 
appearance,  of  its  functions  as  a  f)y-trap,  — -■  though  its  digestive  powers 
were  rjuestioncd,  —  of  the  different  insects  entrapfied  by  it,  and  of  ita  dis- 
tribution and  habitat. 

AcADKMY  oi'  SciENCKS,  New  York.  —  December  18,  1875.  Papers 
on  A  New  Phosphide  of  Silver,  and  a  Method  of  estimating  Silver  by 
Phosphorus,  by  Prof.  W.  Falke,  and  on  a  Direct  Process  in  tlie  Manu- 
facture of  Iron  in  Japan,  by  H.  Newton,  were  read. 

Cambuidgk  Entomological    Club.  —  December  10,  1875*     Dr. 
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Swarts  gave  some  aeoount  of  the  results  arrived  at  in  the  Mouograph 
of  the  Rhynehophora  of  the  Uuited  States,  soon  to  be  published  bj  Drs. 
LeConte  aod  Horn. 

Buffalo  Socibtt  of  Sciences.  —  December  17,  1875.  A  paper 
bj  Mr.  Grote  on  Noctuidse  from  the  Pacific  Coast  of  North  America 
was  read,  and  he  remarked  on  a  noctuid  moth,  Polenta  Tepperi^  from 
Texas. 

Essex  Institute,  Salem,  Mass.  —  December  6,  1875.  Rev.  Mr. 
Wright  gave  an  account  of  the  structure  of  Indian  Ridge,  in  Andover, 
Mass.,  which  he  regarded  as  an  ancient  moraine. 


SCIENTIFIC  SERIALS.* 

The  Geographical  Maoazine. — December,  1875.  The  Arctic 
Expedition,  V.  From  Ritenbink  to  Upernavik.  The  Voyage  of  the  Chal- 
lenger, by  Capt.  J.  £.  Davis.  N.  P.  Barbot  de  Marny's  Geological  Ex- 
ploration in  the  Region  of  the  Amu  Darye.  The  Basin  of  the  Macken- 
sie  River.  The  United  States  Geological  Survey  in  the  San  Juan  Coun- 
try. Stanley's  Exploration  of  the  Victoria  Nyanza,  by  E.  G.  Raven- 
stein. 

Monthly  Microscopical  Journal.  —  December,  1875.  On  a  New 
Method  of  measuring  the  Position  of  the  Bands  in  Spectra,  by  H.  C 
Sorby.  Note  on  the  Markings  of  Frusttdia  Saxonica,  by  J.  J.  Wood- 
ward.   The  Slit  as  an  Aid  in  measuring  Angular  Aperture,  by  R.  Keith. 

Archiv  f&r  Natdrgeschichte.  —  On  the  Genital  Apparatus  of 
Spiders,  by  Dr.  Bertkau.  Natural  History  of  the  Hydrachnids,  by  P. 
Kramer.  On  the  Budding  of  Cuninse  in  the  Stomach  of  the  Geryonidie, 
by  B.  Uljanin.     Description  of  a  Fin  Whale,  by  G.  Zaddach. 

Zeitschrift  f&r  wissen.  Zoologie.  (Siebold  and  Kolliker,  edit- 
ors).—  November,  20,  1875.  The  Development  of  Sponges,  by  Oscar 
Schmidt  Researches  on  the  Hexactinellidae  (Sponges),  by  W.  Mar- 
shall. 

American  Journal  of  Science  and  Arts. — January.  Descrip- 
tion  of  some  Remains  of  an  Extinct  Species  of  Wolf  and  Deer  from  the 
Lead  Region  of  the  Upper  Mississippi,  by  J.  A.  Allen. 

Bulletin  de  la  Sociiri  dk  G^ooraphie.  —  November,  1875. 
The  Madeira  and  its  Basin,  by  L'Abb^  Durand.  Terra  del  Fuego,  bj 
G.  Marguin. 

Journal  de  Zoolooir.  —  No.  5.  The  Unarmed  Gephyrea,  by  H- 
Theel.     The  Reindeer  of  Prehistoric  Times,  by  P.  Gervais  (the  editor). 

Revue  Scientifique.  —  November  27.  The  Genital  Organs  of  Dec- 
apod Crustacea,  by  P.  Brocchi. 

Globus.  —  No.  23.     Antiquities  from  Utah  and  California. 

Nature.  —  December  9.    Eskimo  Tales  and  Traditions. 
1  The  artidoi  enameraled  and«r  this  head  will  be  for  the  most  part  selected. 
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A   COLONY   OF   BUTTERFLIES. 

BY   AUG.   A.   OUOTE. 

A  BOUT  one  hundred  thousand  years  ago,  during  the  decline 
-^^  of  the  ice  period,  a  colony  o£  buttertlies  settled  in  New  En- 
gland. They  chose  for  their  territory  Mount  Washington,  in 
New  Hampshire,  and  their  descendants  occupy  the  rocky  summit 
of  that  mountain  to  this  day.  Mount  Washington  is  6293  feet 
high,  and  the  White  Mountain  butterflies  are  not  found  below 
an  elevation  of  about  5*300  feet*  Between  this  height  and  the 
cloud-capped  summit,  the  buttei-flieij  disport  during  the  month  of 
July  of  every  year.  The  bare  and  iuhospitiible  summit  affords  lit- 
tle vegetation,  but  the  White  Mountain  butterflies  find  there  food 
upon  which  they  thrive.  Both  Mr.  Sanborn  and  Mr.  Scudder 
have  found  the  caterpillar  feeding  upon  the  sedges  which  grow, 
its  best  they  may,  in  hollows  and  between  tlie  rocks.  The  brown 
butterfly  which  succeeds  the  caterpillar  measures  about  one  and 
eight  tenths  inches  from  tip  to  tip  of  the  extended  fore  wings. 
Above,  the  wings  are  feebly  marked  ;  beneath,  the  hind  wings  are 
crossed  by  a  dark  median  band  with  its  outer  edges  deeper  brown 
and  irregular,  while  beyond  the  band  the  wings  are  marbled, 
brown  and  white.  Naturalists  know  the  White  Mountain  but- 
terfly by  the  name  of  Oeneh  semidea^  and  its  first  biographer 
was  Thomas  Say,  who  described  it  in  the  year  1828,  Previously, 
Mr.  Thomas  Nuttall,  the  botanist,  had  collected  specimens  of  the 
butterfly,  while  Say's  original  figure  of  the  species  was  drawn 
from  an  individual  presented  to  him  by  Mr.  Charles  Pickering, 
of  Salem. 

It  is  1800  miles  west  from  Mount  Washington  to  Long's  Peak, 
Colorado,  In  this  direction,  over  all  the  level  stretch  of  country, 
no  butterflies  like  our  White  Mountain  butterfly  are  to  be  met 
witli.  But  in  Colorado,  species  similar  to  the  White  Mountain 
butterfly,  if  not  exactly  like  it,  are  found  again  occupying  ele- 
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Tiueci  lands.  To  the  northward  it  is  1000  miles  to  Hopedale, 
IjLOradar.  and  here  again  very  similar  butterflies  are  found  living 
Hi  that  northern  region. 

This  is  a  strange  distribution  for  a  butterfly,  and  so  the  question 
comes  up  as  to  the  manner  in  which  it  was  brought  about.  By 
eomparing  what  has  been  found  out  with  regard  to  past  condi- 
tians  of  the  earth  and  the  present  state  of  things,  a  solution  of  the 
question  has  been  offered.  This  solution  gives  us  the  ice  period  in 
North  America  as  the  agent  which  has  induced  the  present  dis- 
tribution of  the  genus  to  which  the  White  Mountain  butterfly 
belongs.  And  the  colonization  of  the  butterfly  on  our  New 
England  mountains  would  have  been  effected  in  this  wise. 

Before  the  ice  period  commenced  in  New  England,  it  had  gath- 
ered in  the  extreme  north  of  the  continent.  The  ice  gradually 
and  very  slowly  advanced  year  by  year  to  the  southward.  Al- 
ways more  snow  fell  than  was  melted,  and  this  snow  stayed  sum- 
mer and  winter,  and  accumulated  more  and  more.  It  consoli- 
dated into  nev4  and  glacial  ice.  Forming  on  the  highest  lands, 
the  ice-rivers  filled  the  ravines  and  joined  upon  the  plains  the 
main  body  of  ice  which  was  pressing  southward  from  the  pole. 
Summer  and  winter  still  alternated,  but,  as  is  the  case  now  at  the 
extreme  north,  the  summers  were  short  and  the  winters  long. 
The  advancing  ice  destroyed  or  drove  before  it  the  insects  and 
animals  of  the  warmer  climates,  which  it  chilled  by  its  approach. 
But  it  was  kind  to  its  own  children.  It  brought  down  with  it  its 
Oeneu  butterflies  and  its  reindeer.  Before  its  feet  it  spread  food 
for  both  of  these,  year  by  year,  always  pushing  food  and  animals 
to  the  south.  At  the  probable  rate  of  less  than  a  mile  in  a  hun- 
dred years,  it  brought  them  at  last  into  Virginia,  from  the  far- 
thest north ;  not  the  Virginia  of  to-day,  but  Virginia  changed 
into  an  Arctic  scene. 

At  length  the  climate  changed.  The  point  of  farthest  advance 
reached,  the  ice  began  to  retrace  its  steps.  And  it  called  its  own 
back  with  it,  alluring  them  by  their  food,  scattered  ever  farther 
and  farther  to  the  north.  At  some  time  the  lengthening  summers 
and  shoi*tening  winters  brought  the  main  ice  sheet  back  into 
New  England.  From  Southern  New  York  to  Connecticut,  to 
Massachusetts,  to  Vermont,  to  New  Hampshire,  it  retreated  all 
the  way.  It  was  as  the  retreat  of  an  army  with  all  its  baggage 
and  equipments,  and  in  perfect  order.  Year  by  year  it  called 
upon  its  plants,  its  butterflies,  its  animals,  and  they  followed  in 
its  royal  train.     It  had  overridden   all  obstacles,  all  lives   and 
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bonatitutions^  and  in  its  retreat  it  shed^  over  the  lands  which  again 
saw  the  sun,  floods  of  water,  the  source  of  fresh  life  and  civiliza- 
tions.    But  it  was  careful  of  its  own  plants  and  animals  ;  they 

ere  to  go  back  with  the  loe,  nor  be  seduced  by  the  lakes  and 
treanis  its  retre&t  unveiled,  and  so  become  companions  to  the 
mammoth.  And  it  succeeded,  for  the  most  part,  until  it  reached 
the  White  Mountains,  Though  year  by  year  the  indiyidual 
butterflies  perished,  they  planted  their  successoi-s  ;  the  longer- 
lived  reindeers  laid  their  bone-s  by  the  way,  and  in  the  Connecti- 
cut Valley  itself,  but  fresh  herds  still  were  ready  to  follow  the 
northward  march  of  the  great  glacier. 

Out  of  the  valley  of  the  White  Mountains  the  main  ice  mass 
gradually  retreated  ;  and  here  it  lost  some  of  its  followers.  At 
that  time  the  White  Mountains  must  have  presented  an  appear- 
ance not  unlike  the  Alps  of  to-day,  an  aspect  which,  owing  to 
their  inferior  elevation,  they  have  since  lost  under  a  climate 
growing  in  warmth.  The  local  glaciers,  which  then  filled  the 
ravines,  attracted  some  of  the  wayward,  flitting  Oeneh  butterflies 
by  a  display  of  the  food  plants  which  they  had  harbored  and 
detained  from  the  main  glacier.  Year  after  year  the  great  glacier 
retreated  farther  and  farther  north,  followed  by  the  main  body  of  its 
train,  —  plants,  butterflies,  and  animals,  —  the  while  some  of  these 
foolish  butterflies  were  beguiled  by  the  shallow  ice-rivers  which 
then  filled  the  m vines  of  Mount  Washington.  Return  became  at 
length  impossible.  They  advanced  behind  the  deceiving  local  gla- 
ciers step  by  step  up  the  mountain-side,  pushed  up  from  below  by 
the  warm  climate,  which  to  them  was  uncongenial,  until  they 
reached  the  mountain  peak,  now  bare  of  snow  in  the  short  summer. 
Here,  blowTi  sidewise  by  the  wihd,  they  patiently  cling  to  the 
rocks.  Or,  in  clear  weather,  on  weak  and  careful  wing,  they  fly 
from  flower  of  stemless  mountain-pink  to  blue-beiTy,  swaying 
from  their  narrow  tenure  of  the  land.  Drawn  into  the  currents 
of  air  that  sweep  the  mountain's  side,  they  are  forced  down- 
wards, to  be  parched  in  the  hot  valleys  below*  Yet  they  main- 
tain themselves.  They  are  fighting  it  out  on  that  line.  They 
are  entrapped,  and  must  die  out  there  by  natural  causes  unless 
certain  entomologist-s  sooner  extirpate  them  by  pinning  them 
up  in  collections  of  insects.     What  time,  in  Tuckerman's  Ravine, 

1  see  the  ill-advised  collector,  net  in  hand,  swooping  down  on 
this  devoted  colony  of  ancient  lineage  and  more  th*in  Puritan 
afliliation,  I  wonder  if,  before  it  is  too  late,  there  will  not  be  a 
law  passed  to  protect  the  butterflies  from  the  cupidity  of  their 
pursuers. 
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This  is  the  story  of  a  colony  of  New  England  butterflies.  I 
commend  this  colony  to  the  protection  of  all  good  citizens  of  the 
State  of  New  Hampshire. 


THE   GAME  FALCONS  OF   NEW  ENGLAND:  THE    GOS- 
HAWK. 

BY   W.    WOOD,    M.    D. 

A  LTHOUGH  this  bird  (^Astur  atricapillus)  has  not  the  char- 
-*^  acteristic  markings  of  the  true  falcon,  yet  it  can  be  trained 
to  capture  game.  It  was  considered  by  Audubon,  Sabine,  and 
others  to  be  the  same  as  the  European  goshawk,  which  was  so 
highly  prized  for  sporting.  Says  Wilson,  ''  If  this  be  not  the 
celebrated  goshawk  formerly  so  much  esteemed  in  falconry,  it  is 
very  closely  allied  to  it."  The  poet  Chaucer  in  alluding  to  it 
says,— 

"  Riding  on  hawking  by  the  riyer. 
With  grej  goshawk  in  hand." 

Falconry  and  hawking,  as  defined  by  our  lexicographers,  are 
synonymous,  but  formerly  birds  of  sport  were  divided  into  two 
classes,  those  of  falconry  and  those  of  hawking.  This  bird  came 
under  the  latter  class.  Mr.  Pennant  informs  us  that  "  the  gos- 
hawk is  used  by  the  Emperor  of  China  in  his  sporting  excursions, 
and  is  considered  the  best  of  all  hawks  for  falconry.''  The  same 
writer  further  says  that  he  ^^  examined  a  specimen  from  America 
which  was  superior  in  size  to  the  European."  Whether  the 
American  and  the  European  are  identical  I  am  unable  to  say ;  but 
many  of  our  ornithologists  at^the  present  time  consider  them 
specifically  distinct.  Until  quite  recently,  the  tendency  of  or- 
nithologists has  been  to  make  as  many  new  species  out  of  one 
bird  as  possible.  Every  change  of  locality  necessitating  a  differ- 
ent construction  of  nest,  and  every  slight  change  in  color,  arising 
from  climacteric  causes,  has  been  seized  upon  to  create  new  spe- 
cies. Happily  for  science  there  is  now  a  reaction  taking  place 
among  our  best  ornithologists.  Says  Professor  Baird,  "  I  take 
more  pains  now  to  subordinate  forms  once  considered  specific, 
than  I  do  to  establish  them  as  such."  It  is  not  impossible  or 
even  improbable  that  our  goshawk  may  yet  be  considered  identi- 
cal with  the  European  species,  and  our  perigrine  falcon  with  its 
European  congener.  The  goshawk  is  the  handsomest  of  all  oar 
rapacious  birds,  and  is  so  beautifully  marked  as  to  be  easily  distill* 
guished  from  all  our  hawks.     It  is  not  very  common  in  any  part 
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l^f  the  United  States,  but  CaaBiD  inlormB  us  that  '^itis  appar- 

lently  more  abundant  in  Northwestern  America  than  in  any  other 

[portion  of  the  United  States/'     His  opinion  wjis  based  upon  the 

I  fact  of  six  specimens  being  captured  by  the  Pacific  Railroad  sur- 

i  vey  parties  in  Washington  Territory  and  Shoal  Water  Bay.     It 

may  have  been  abun<lant  that  seiison  and  not  seen  there  again 

for  many  years.     Professor  Verrill  says  that  '*  it  is  common  in 

Maine,  and  breeds  there,"     Mr.  G.  A.  Boardman,  of  Maine,  says, 

*'  It  is  the  boldest  and  most  common  of  our  winter  hawks," 

Some  winters  it  is  abundant  in  Connecticut,  and  the  most  com- 

^  mon  of  our  hawks,  and  then  for  years  not  a  single  specimen  is 

[  Been.     The  first  specimen  which  I  obtained  in  East  Windsor  was 

in  the  winter  of  1849-50.    He  was  caught  in  a  trap  and  brought 

to  me  alive.     I  gave  him  his  liberty  in  a  room  eight   feet  by 

twelve  feet,  with  a  good  supply  of  food,  which  he  utterly  refused 

to  touch  until  the  thirteenth  day,  when  he  devoured  an  entire 

hen,  and  died  the  next  day,  a  victim  to  his  voraciousness.     The 

next  that  I  received  were  two  specimens  in  the  winter  of  1859- 

60.      Nuttall  speaks  of  its  being  very  rare  in  Massachusetts  ;  yet 

in  1859-60  Hon.  C,  L.  Flint,  of  that   State,  received  twenty 

specimens.     It  did  not  visit  us  again  until  the  winter  of  1867— 

li68.     That   season    I    mounted    five    specimens   and    sent   away 

^qtiite  a  number  for  exchanges.     I  probably  received  some  twelve 

or  fifteen  during  the  winter.     In  the  winter  of  1868-69  I  re- 

fOeived  nine,  and  in  1869-70  two  specimens.     Since  1870  none 

Ihave  been  taken  or  seen  in  this  section,  and  it  may  not  visit  us 

I  again  for  another  decade. 

The  goshawk  does  not  usually  soar  high,  like  the  longer-winged 
hawkst  nor  dart  upon  its  prey  by  a  direct  descent,  as  do  the  true 
falcons,  but  by  a  side  glance.  It  is  restless,  seldom  alighting 
but  for  a  moment,  except  to  devour  its  quarry,  and  then  it  stands 
almost  erect.  Its  flight  is  so  rapid  that  it  can  etisily  overtake  the 
swift  pigeon  on  tlie  wing-  Audubon  relates  the  following  fact 
that  he  was  an  eye-witness  to ;  '"  While  traveling  along  the 
Ohio  I  observed  a  goshawk  give  chase  to  a  large  flock  of  crow- 
blackbirds  then  crossing  the  river.  The  hawk  approached  them 
with  the  swiftness  of  an  arrow,  when  the  blackbirds  rusheil  to- 
gether so  closely  that  the  flock  looked  like  a  dusky  ball  passing 
through  the  air.  On  reaching  the  mass,  he  with  the  greatest 
ease  seized  one,  then  another,  and  another,  giving  each  a  squeeze 
with  his  talons  and  suflfering  it  to  drop  upon  the  water.  In  this 
manner  he  had  procured  four  or  five  before  the  poor  birds  reached 
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-hi*  -▼*-'via.   nto  -rrriiiiL  diey  instantly  plunged,  when  he  gaTe  op 

-h«*    r^uw*.  iwp^  iir«r  The  water  in  graceful  carves,  and  picked  ap 

-h*^  •m-.i    r  115  miiui^rry,  carrying  each  bird  singly  to  the  shore." 

7'.*-  rrHiia^:v?c  B  liie  most  daring  and  venturesome  of  any  of  our 

!uii-r.:u     ;m*    rf  Tcey.     A  farmer  who  resides  a  few  miles  from 

rxr     mi*'*,  f-snirur  to  perpetuate  the  old  New  England  custom 

■r    .;i7^  r.Kz    i    tjiuiken  pie  for  Thanksgiving  dinner,  caught  some 

-it*»  4.    >-jC  -anna  to  a  log,  severed  the  neck  of  one,  and  threw  it 

iffi-rr.    «^i<ii»  T  -n.    In  an  instant  a  goshawk  seized  the  struggling 

■*'jr»,   jiii*  'f7*-2tg  off  some  ten  rods,  alighted  and  commenced  de- 

-nr-r^    111*  T^rey.     The  boldness  of  the  attack  so  astonished  the 

xrr.\»^  iuk:  he  looked  on  with  blank  amazement.     Recovering 

/.* !«-.   wH  surprise,  he  hastened  into  the  house  and  brought  out  his 

fzr.^  ▼'iii'A  secured  him  both  the  hawk  and  the  fowl.    Another  in- 

ri»jj-r*  '.rf  still  greater  daring  occurred  near  East  Windsor  Hill, 

*.  '/III.     A  goshawk  flew  after  a  fowl  near  a  dwelling-house  ;  the 

Vv««r  tp^ing  open,  the  hen  flew  inside ;  the  hawk  followed,  and  seized 

is<-  11  the  room  occupied  by  an  old  gentleman  and  his  daughter. 

'^Af  \ui  man  hastened  to  the  rescue,  and  struck  the  hawk  with 

1.    'Aiii^  before  it  released  its  grasp.     The  daughter  caught  the 

lAtvT  hi  it  attempted  to  fly  out  of  the  door,  and  killed  it. 

'V'lien  looking  for  prey  it  skims  along  near  the  surface  of  the 
^.luiii  with  great  velocity,  and  catches  its  game  so  quickly  and 
Kuth'.j  as  scarcely  to  be  seen  by  the  looker-on.  The  female  is 
if^shr.T  one  third  larger  than  the  male,  and  the  young  meaaares 
•rninderably  more  than  the  adult  bird.  I  have  specimens  of  the 
r'JV'^wk  of  all  ages  from  the  young  to  the  adult,  but  am  not 
Kvure  that  it  is  known  when  this  bird  arrives  at  adult  plumage. 
I  idive  kept  the  young  in  confinement  until  one  year  old  without 
r»  showing  the  least  tinge  of  gray  or  slate-color.  No  one  but  an 
'ornithologist  would  ever  suspect  that  the  young  and  the  adult  be- 
koged  to  the  same  species. 

With  regard  to  the  nest  of  this  bird,  says  Audubon,  ^*  The 
goshawk  is  of  rare  occurrence  in  niMt  parts  of  the  United  States, 
and  the  districts  of  North  America  to  which  it  usually  resorts  to 
breed  are  as  yet  unknown.  Some  nest  within  the  Union,  others 
in  the  British  Provinces  of  New  Brunswick  and  Nova  Scotia,  bat 
the  greater  part  seem  to  proceed  farther  north."  The  nest  is 
said  to  be  quite  large  and  flat,  and  placed  on  the  high  branches 
of  a  tree,  near  the  trunk,  and  is  composed  of  dead  twigs  and  coane 
grass,  lined  with  fibrous  strips  of  plants,  and  sometimes  with  a 
few  feathers.    The  goshawk  lays  from  three  to  four  eggs,  nsiiaUy 
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of  a  ciuU  bill igh- white  color,  and  slightly  spotted  with  faint  brown 
blotches*  One  of  the  eggs  in  my  collection  is  of  a  dusky  white 
color,  slightly  tinged  with  dull  blue,  with  oblong  blotches  of 
green iah-blue,  and  quite  granulated.  The  measurements  of  two 
taken  from  diflFerent  localities  are  aa  followa:  long  diameter  2A 
inches,  short  diameter  l/c*;  the  fie<K)nd  one,  2^  inches  by  If 
inches.  These  measurements  are  somewhat  less,  and  the  egg  was 
less  spherical,  than  the  one  described  by  Dr*  Brewer  in  his  North 
American  Oology.  After  thirty  years*  observation  and  experience 
in  ornithological  and  oological  researches,  I  am  satisfied  that  it  is 
not  wise  to  place  too  much  reliance  upon  the  measurements  or 
number  of  eggs  found  in  a  nest.  This  is  |jarticularly  the  case  with 
our  rapacious  birds.  Take  for  instance  the  great  horned  owl. 
Audubon  says  that  it  lays  from  three  to  six  eggs ;  another  collector 
says  it  always  lays  two  eggs.  While  this  may  seem  inexplicable 
to  some,  it  iidmits  of  a  very  easy  solution.  A  pair  of  these  birds 
will  occupy  the  same  piece  of  woods  for  years  if  not  molested, 
and  the  collector  who  finds  their  nest  will  invariably  find  two 
eggs,  1  have  found  two,  three,  four,  and  five  eggs  in  a  nest  of 
this  bird  in  different  localities.  The  old  bird  lays  two  e^gs, 
while  the  younger  bird  lays  the  larger  number  and  the  smallest 
eggs.  I  have  never  seen  these  facts  in  print,  and  am  not  aware 
that  they  are  known  to  oologists,  but  they  are  based  upon  ray 
observations  and  that  of  my  collectors.  They  explain  many 
seeming  discrepancies^  and  for  this  reason  1  have  digressed  some- 
what from  my  subject  in  order  to  give  what  I  consider  impor- 
tant facts  to  the  oologi&t,  as  this  closes  my  series  of  articles  on  the 
game  falcons  of  New  England. 


THE  ORIGIN   AND   DEVELOPMENT   OF  MUSEUMS.' 

BT   DR.   H.    A.    UAGEN. 

T^HE  second  part  of  the  seventeenth  century  is  remarkable  for 
^  the  formation  of  academies  in  nearly  every  great  city,  and 
some,  principally  in  Italy,  were  founded  even  a  century  before. 
The  first  one,  the  Academia  Secretorum  NatursB,  founded  in  1560 
in  Rome,  was  soon  suppressed  by  the  popes  as  being  dangerous. 
Of  those  foun<led  in  the  seventeenth  century,  some  were  more 
successful,  and  the  most  prominent  are  still  vigorous,  as,  for  in- 
stance, the  Royal  Society  in  London,  the  Leopoldine  Academy  in 
<  Con  cl  tided  fhjm  pftge  S9. 
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Gennany,  and  the  Academy  of  Sciences  in  Paris.  These  three, 
founded  neariy  at  the  same  time,  between  1660  and  1670,  have 
published  their  valuable  transactions  during  two  centuries,  con- 
taining an  immense  number  of  facts  and  speculations  which  prove 
cleariy  that  union  is  power.  The  facility  of  publishing  isolated 
facts,  otherwise  lost,  advanced  science  and  her  tools,  the  collec- 
tions, in  a  remarkable  degree.  Naturally,  from  this  time  forth, 
new  societies  were  founded  year  by  year,  all  doing  more  or  lees 
valuable  service. 

In  the  mean  time  a  very  important  discovery  was  made,  that 
of  the  microscope.  Formerly,  natural  history  consisted  only  of 
observations  made  with  the  naked  eye,  but  now  the  field  of  obser- 
vation was  enlarged  in  a  manner  not  dreamed  of  before.  Of 
course  collections,  becoming  by  degrees  living  archives  of  science, 
were  allowed  to  be  established  on  a  larger  scale. 

It  is  well  known  that  magnifying-glasses  have  been  found 
among  the  Assyrian  relics  and  the  ruins  of  Pompeii,  but  the  use 
of  their  magnifying  power  is  nowhere  recorded,  though  it  is 
probable  that  some  of  the  admirable  gems  of  the  ancients  were 
cut  with  the  help  of  lenses.  Spectacles,  perhaps  in  some  way 
known  in  Rome,  and  even  used  by  Nero,  are  said  to  have  been 
invented  at  the  end  of  the  thirteenth  century  in  Italy.  Mag- 
nifying-glasses were  manufactured  by  Arabians,  and  later  by 
Roger  Bacon,  but  certainly  not  used  for  the  purposes  of  natural 
history  before  the  beginning  of  the  seventeenth  century.  Italy 
and  Holland  dispute  the  honor  of  the  invention,  which  was  per- 
haps simultaneous  in  the  two  countries.  The  great  advantages 
of  lenses  for  observation  were  directly  acknowledged,  and  even 
augmented,  by  the  invention  of  the  compound  microscope.  Fon- 
tana  in  Rome  and  Drebbel  in  Holland  are  the  rival  inventors. 

The  old  fame  of  Italy  was  now  declining,  and  religious  fanati- 
cism hindered  more  and  more  the  development  of  science.  Un- 
fortunately, also,  the  famous  wealth  of  the  Italian  merchants  was 
destroyed  by  the  refusal  of  a  number  of  prominent  princes  to  pay 
their  debts,  enormous  sums  of  money  advanced  by  Italian  bank- 
ers. These  circumstances,  together  with  the  general  change  of 
the  old  routes  of  trade,  gave  an  important  advantage  to  the  Dutch 
Protestants.  The  easily  amassed  fortune  was  largely  used  to 
advance  culture  and  science,  and  the  small  Dutch  country  be- 
came for  more  than  a  century  the  leading  nation  in  fashion, 
taste,  and  science,  till  her  French  and  English  ■  neighbors  put 
themselves  somewhat  roughly  in  her  place.     The  particular  taste 
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of  the  Dutch  people  (or  accurate  and  correct  work  iu  ita  exagg^r- 
ated  and  pedantic  character  was  well  adapt*?d  for  forming  and  ar- 
ranging collections  so  rapidly  acquired  by  a  trade  with  the  whole 
world. 

Naturalists  seldom  equaled,  never  surpassed,  belong  to  this 
interesting  time,  as  Swaminerdam*  Leuwenhoek,  Ruysch,  Rum- 
phius,  Srba,  and  others.  The  observations  and  collections  of 
microscopical  objects  by  Leuwenhoek  and  Ruysch  have  till  to-day 
II  world-wide  or  rather  a  trailitional  fame,  and  are  still  preserveil, 
partly  in  London,  partly  in  St,  Petersburg.  Swanimerdam  him- 
»©ll  givee  an  interesting  account  of  his  way  of  arranging  and 
preserving  the  collections  which  were  the  pride  and  marvel  of  the 
country,  seen  and  iidmired  by  prominent  princes,  who  disputed 
among  themm^lves  the  honor  of  acquiring  them.  This  distin- 
guished naturalist  invented  the  mode  of  preservation  of  the  most 
difficult  objects  by  inflation,  by  drying,  by  injection,  and  by  dif- 
ferent chemicals. 

The  fame  of  the  Dutch  cabineto,  as  the  most  prominent  of  the 
time,  induced  Peter  the  Great  to  visit  and  study  them  carefully, 
A  number  of  the  most  renowned,  bought  by  him  for  enormous 
prices,  were  ti'ansferred  to  St.  Petersburg  to  arouse  an  interest 
in  such  studies  in  his  country.  There  are  also  a  birge  number  of 
more  or  less  similar  and  expensive  collections  in  France,  Den- 
mark, Germany,  and  England.  The  celebrated  collection  of  Sir 
Hans  Sloane  was  later  tlie  nucleus  of  the  gigantic  one  of  the 
British  Museum. 

Some  details  of  the  cetlebrated  collections  of  Ruysch  and  Vin- 
cent in  Amsterdam  would  perhaps  be  of  interest  as  standard 
examples  of  the  arrangement  of  collections  at  this  time.  The 
principal  room  is  an  immense  h^ll,  the  high  walls  of  which  are 
furnished  with  columns,  large  windows  in  the  upper  part,  with  a 
gallery  supported  by  caryatides,  and  the  ceiling  covered  with 
rich  frescoes.  Shelves  in  the  wall,  or  semicircular  alcoves,  were 
used  for  the  exhibition  of  the  objects.  Large  tjibles  extending 
through  the  halls  allowed  of  a  far  more  detailed  examination  of 
the  jars  and  boxes  with  which  they  were  covered.  Rooms  con- 
nected with  the  halls  were  used  for  the  cabinets,  filled  vnth 
drawers  or  glass  jars  symmetrically  arranged.  The  latter  con- 
tained birds,  fishes,  reptiles,  the  egg  of  a  turtle  with  the  embryo 
supported  by  the  hand  of  a  child,  and  a  crocodile  embryo  in  sea- 
weed. The  cover  of  the  jar  is  of  rich  silk  damask,  &stened  with 
elegant  silk  cords,  the  color  of  which  is  always  reported  in  the 
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description  of  the  collection,  and  on  the  top  of  the  cover  are 
groups  of  objects  arranged  in  the  most  extraordinary  way ;  the 
▼oiin^  'sf  the  obstetrical  toad  dancing  on  the  nose  of  their  mother 
in  e^rravngant  attitudes,  butterflies  and  other  insects  flying  about 
boiinueta  of  <iried  flowers,  shells  grotesquely  arranged  in  clusters 
and  ^iipoor:ed  by  pyramids  of  corals,  and  curious  dried  sea-fishes 
or  iesi-^inriiina  are  fastened  on  the  top. 

Tatr  T^htjie  arrangement  was  such  as  to  please  the  eye  of  ihe 
"T'sjicor.  )n:«»Q  carious,  even  tasteless,  but  according  with  the  fash- 
•  n  u  -rhe  rime,  though  scarcely  ever  scientific  except  that  gen- 
>>mLiV  inimals  belonging  to  the  same  classes  were  brought  to- 
<2^iiifr.  f  -he  size  of  the  animals  or  glass  jars  in  which  they  were 
pia«'fr«i  ul*:  wed  of  it ;  but  this  was  not  often  the  case. 

?r:ncf»ii  descriptions  with  the  most  costly  engravings  of  the 
*on treats  :•!  the  collections  were  published,  the  repeated  editions 
>f  ^hi'^h  show  the  interest  of  the  public.  Some  of  them,  for 
.n.<fraai!e.  the  plates  of  the  cabinet  of  Seba,  in  Amsterdam,  were 
f'jr  L  y.n^  time  a  principal  authority  in  natural  history,  and  the 
"§«■  iir--  fr.-m  which  naturalists  obtained  their  knowledge.  Indeed, 
-h:a  -i.-n-r  is  to  be  considered  a  forerunner  of  Linnaeus  in  bringing 
T.:«z*rr:i»rr  materials  which  he  was  to  classify,  and  thus  begin  a  new 
•>ra  Ji  the  study  of  natural  history.  Considerable  progress  is 
nfj^  :.:  'c<e  noticed  in  the  development  of  collections  of  natural 
juszrr-r,  as  well  as  the  attempt  to  arrange  and  preserve  objects 
n  I  .-manner  to  secare  them  against  a  speedy  destruction. 

7'^e  zbjects  preserved  in  alcohol  are  secured  by  large  corks, 
?f:r-r=ti  again  by  different  materials  to  prevent  the  evaporation 
jI  'he  prRserring  fluid.  Delicate  objects,  such  as  shells  and  fine 
r:n^.  were  placed  in  drawers,  fixed  in  the  bottom  in  artistioal 
irir«^,  and  the  insects  were  mftstly  preserved  in  the  same  way. 
I.i»»^-T-pins  did  not  exist  till  a  century  later,  and  in  their  stead 
-w^r^.  naeil  aeeiile:».  and  formerly  thorns  of  plants,  as  we  find  them 
^^^sm  sow  in  the  boxes  arranged  in  China  and  imported  from 
■jar  ■r>ancr7.  The  entire  boxes  were  protected  against  dust  or 
smanun  p^srs  by  glass  covers  ;  or  else  small  boxes,  each  contain- 
Jie  A  3e^  in.'«ef?ta,  or  only  one,  were  arranged  in  larger  boxes,  a 
T9Ki>m  ir^T^iiine  u  i^te  as  the  beginning  of  this  century. 

Toe  -r^il-known  naturalist,  Petiver,  pressed  the  insects  as  flat 
M  3nmhu».  and  iasc-H:-=d  them  between  two  plates  of  mica  pasted 
-xy^^fh^T  ij  flips  of  p^tr^er  and  fastened  on  a  leaf  folded  on  one 
ade  if  a  '.ar?»  book.  This  curious  collection  is  still  preserved  in 
tfcft  &niaa  Miseom. 
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The  obserration  of  the  biology,  and  the  study  of  the  anatomy, 
ol  the  objects  now  progressed  rapidly  with  the  help  of  the  micro- 
scope,  and  the  works  of  gome  prominent  naturalists  of  those 
times  are  a  source  of  information  not  vet  exhausted.  The  names 
of  Buffon,  Reaumur,  Degeer,  Roe^el,  and  many  others  are  even 
now  the  pride  of  science  in  nearly  every  country.  Tlie  middle 
of  the  hist  century  begins  the  science  of  the  present  time  with  the 
immortal  works  of  Linnaeus;  immense  progress  was  made  in  the 
century  after,  which  he  foresaw,  and  it  would  be  almost  super- 
fluous to  dwell  upon  the  merits  of  IJnna»us- 

But  it  seems  to  me  that  one  of  his  innovations  in  science  has  a 
striking  value  for  the  advancement  of  collections,  which  has  been, 
I  believe,  somewhat  underrated.  The  invention  and  use  of  his 
binomial  nomenclature  allowed  a  scientific  labeling  of  objects. 
Formerly  all  names  of  objects  were  designated  by  the  so-called 
nomt^n  specifieum  (now  called  a  diagnosis),  consisting  of  a  dozen 
words.  Linnaeus'  use  of  one  name  (he  calls  it  a  trivial  one) 
for  the  species  and  one  for  the  genus  facilitated  the  labeling 
formerly  so  tedious  and  wordy.  The  advantt^re  is  obvious.  The 
clear  and  logical  mind  of  Linua^us  not  only  purified  the  system, 
but  also  enabled  him  to  purge  the  collections  of  a  considerable 
number  of  fabulous  and  fictitious  objects,  sometimes  a  dangerous 
task.  He  was  obliged  to  leave  Hamburg  suddenly,  and  by  night, 
because  he  declared  and  proved  the  most  expensive  and  rare  ob- 
ject of  the  collection  of  the  mayor  of  that  city  to  be  a  fniudulent 
manufacture.  It  was  a  so-called  hydra  with  many  heads,  the 
cranium  having  been  made  of  weasels  covered  with  snakes'  skins. 
The  mighty  owner  of  this  exceedingly  costly  object  grew  furious 
and  threatened  to  imprison  Linnaeus  as  an  impostor* 

The  **  printed  instructions  "  for  the  arrangement  of  a  museum 
published  by  Linnaeus  in  17f>3  is  the  first  really  scientific  essay, 
and  has  been  followed  by  most  naturalists.  Indeed,  even  toKlay 
we  find  the  principles  and  rules  of  Linnseus  more  or  less  uncon- 
sciously followed  in  many  museums. 

Linnfcus  himself  built  at  his  country-seat,  Haramerby,  his  mu- 
seum, a  small*  square,  brick  building,  on  the  top  of  a  hill,  with 
a  beautiful  view  from  his  garden.  I  was  fortunate  enough, 
thirty-six  years  ago,  to  visit  the  place,  just  after  the  death  of  his 
youngest  daughter.  Everything  was  nearly  in  the  same  order  as 
left  by  Linnrous.  The  collection  and  library,  as  is  well  known, 
were  transferred  to  England.  I  saw  them  afterwards,  one  small 
cabinet  containing  the  herbarium,  and  a  similar  one  the  insects 
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and  shells.  This  souvenir  of  the  great  man  fills  the  heart  with 
awe,  when  one  considers  the  small  number  of  objects  forming  the 
basis  of  his  studies  and  voluminous  works. 

Among  the  numerous  museums  which  were  arranged  accord- 
ing to  his  system,  and  described  by  himself  and  his  disciples, 
none  gratified  his  pride  more  than  the  collection  in  the  Jardin  du 
Roi,  in  Paris,  by  order  of  the  king,  and  against  the  wishes  of 
Linnaeus'  celebrated  antagonist,  Buffon,  the  director  of  this  insti- 
tution. It  will  not,  perhaps,  be  out  of  place  to  quote  here  an  ac- 
count of  it  given  in  1780  by  a  prominent  American,  in  the  letters 
of  President  John  Adams  :  — 

"  Yesterday  we  went  to  see  the  garden  of  the  king,  Jardin  du 
Roi,  and  his  cabinet  of  natural  history,  a  great  collection  of  met- 
als, minerals,  shells,  insects,  birds,  beasts,  fishes,  and    precious 
stones.     They  are  arranged  in  good  order  and  preserved  in  good 
condition,  with  the  name  of  everything  beautifully  written  on  a 
piece  of  paper  annexed  to  it.     There  is  also  a  collection  of  wood 
and  marbles.     The  garden  is  large  and  airy,  affording  fine  walks 
between  rows  of  trees.     There  is  a  collection  from  all  parts  of 
the  world,  of  all  the  plants,  roots,  and  vegetables  that  are  used  in 
medicines,  and  indeed  of  all  the  plants  and  trees  in  the  world. 
A  fine  scene  for  the  studious  youth  in  physic  and  philosophy. 
It  was  a  public  day.     There  was  a  great  deal  of  company,  and  I 
had  the  opportunity  only  to  teke  a  cursory  view.     The  whole  is 
very  curious.    When  shall  we  have  in  America  such  collections  ? 
I  am  convinced  that  our  country  affords  as  ample  materials  for 
collections  of  this  nature  as  any  part  of  the  world." 

The  preeminent  value  of  collections  was  first  recognized  when 
Sweden  did  not  shrink  from  sending  a  man-of-war  to  recover  the 
collections  which  had  been  sold  in  a  legal  manner  to  another 
countiT.     The  great  advance  made  by  Linnaeus  was  followed  by 
unusual  exertions  and  struggles  in  nearly  every  part  of  the  civilized 
world.     Every  country  had  disciples  of  Linnaeus  as  leading  nat- 
uralists.   Everywhere  collections  suddenly  arose,  and  only  a  score 
of  years  was  needed  to  recognize  that,  with  the  excessive  vigor  of 
this  time,  science  had  bequeathed  a  new  law  of  the  highest  im- 
portance for  collections :   the  most  careful   preservation   of   de- 
.    scribed  objects,  nowadays  called  types.    This  new  law,  seemingly 
of  very  small  importance,  soon  gained  the  most  powerful  influ- 
ence over  all  museums,  changing  even  their  interior  management 
and  leading  in  a  natural  way  to  more  appropriate  arrangements. 
It  became  necessary  to  give  to  one  person  the  power  to  gOTem 
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I  aad  direct  the  whole ;  the  old  custom  of  having  a  board  of  patrons 
I  to  decide  matters  conceruing  the  internal  management  proved  to 
I  be  an  impediment,  sometimes  even  a  nuisance.  It  mast  not  be  for- 
Igotten  that,  in  a  regular  meeting,  the  Board  of  the  Ashmolean 
I  Museum  decided  that  the  bird  No»  SI  should  be  thrown  away  aa 
la  rotten  object.  It  waa  the  last  Doilo  existing.  Except  in  En- 
Igland^  and  its  present  and  former  colonies,  such  boards  of  trustees 
IliaTe  been  abolished, 

I  The  aim  to  preserve  everytliing  contained  in  collections  soon 
I  demanded  a  new  and  most  important  oflScer,  called  conservator. 
I  His  duty  is  manifold  and  burdensome,  especially  in  a  rapidly 
I  growing  museum;  the  most  varied  kinds  of  work  belong  to  him, 
I  but  all  centring  in  the  effort  to  preserve  the  treasures  of  science. 
I  In  fact^  the  business  of  this  officer  is  an  art  in  which  there  are 
iTarious  degrees  of  excellence,  but  in  which,  as  in  other  arts,  no 
Idegree  of  excellence  is  to  be  attained  without  training. 
I  There  are  a  number  of  scientific  matters  in  which  nearly 
I  everybody  feels  liimself  able  to  have  and  to  express  an  opinion, 
las,  for  instance,  scientific  education,  local  geology,  primeval  his- 
Itory,  management  of  libraries,  and  evolution.  The  arrangement 
[of  a  museum  belongs  to  the  same  category,  to  the  detriment  of 
loctence,  which  has  lost  often  and  heavily  by  such  volunteer  efforts. 
I  The  imj.iortance  of  thorough  training  for  this  business  is  shown 
I  by  a  large  and  abundant  literature.  The  development  of  the  art 
I  of  managing  collections  in  the  manner  above  stated  was  followed, 
[curiously  enough,  in  a  natural  way  by  the  exclusion  of  the  non* 
[acientifie  public  from  them.  The  inevitable  and  perhaps  irrepa- 
[fable  loss  of  important  specimens  by  persons  not  accustomed  to 
I  handle  such  objects  and  ignorant  of  their  value,  together  with 
Ithe  impossibility  of  securing  all  objects  without  impeding  their 
[exhibition,  was  the  reason  for  excluding  everybody  except  natu- 
Lralists.  If  we  consider  that  every  kind  of  exhibition  necessifates 
[large  expenses  for  large  rooms,  and  for  arningements  conven- 
ient if  not  showy,  and  tliat  just  this  time  of  progress  demanded 
immense  sums  of  money,  the  expedient  resorted  to  will  be  easily 
understood. 

With  few  exceptions,  perhaps,  for  a  quarter  of  a  century  most 
museums  became  so  exclusive  that  public  admission  was  consid- 
ered a  hindrance  or  a  nuisance.  Even  after  attempts  were  made 
to  give  up  this  exclusiveness,  something  of  it  remained,  and  a 
natural  consequence  of  this  tendency  was  a  sort  of  exclusiveness 
in  the  naturalists  themselves,  who  stood  aloof  with  their  works 
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and  cr>Ilection8  for  some  time,  till  both  were  ready  for  the  study 
and  UHc  of  the  public,  just  as  an  artist  is  not  aooeasible  till  his 
work  is  accomplished. 

The  great  impulse  given  to  science  by  Cuvier  was  felt  through 
the  whole  world,  and  every  naturalist  realized  the  necessity  of  a 
renewed  and  earnest  study  to  enable  him  to  follow  the  rapid 
progress  of  the  master.  The  new  way  led  directly  to  a  compar- 
ative anatomy  as  basis  for  a  comparative  zoology.  The  admi* 
rable  collections  for  tliis  kind  of  study  made  and  established  in 
the  Jardin  dcs  Plantes  by  Cuvier  and  his  faithful  associate,  Laa- 
rillard,  were  at  the  time  unrivaled,  and  show  the  immense 
amount  of  labor  performed  before  the  results  could  be  published. 

The  aim  of  Cuvier  was  so  expansive  that  even  his  masterpiece, 
the  Kdgne  Animal,  was  considered  by  him  only  as  a  tool  neces- 
sary to  be  manufactured  before  he  could  work  out  the  principles 
of  natural  history  according  to  his  ideas. 

The  result  of  this  kind  of  revolution  soon  manifested  itself  in 
every  museum,  and  the  French  ones  under  the  eye  of  the  master 
were  far  in  advance.  The  new  era  developing  the  rights  of  man 
led  directly  to  the  necessity  that  everybody  should  be  enabled  to 
have  his  share  in  this  advance  of  science.  Museums  were  again 
thrown  o[»en  to  the  public,  and  the  peculiar  taste  for  exhibition 
and  sliow  made  the  French  museum,  for  more  than  a  quarter  of 
a  century,  the  leading  and  most  refined  in  the  world ;  the  other 
countries  followed  more  or  less  slowly  but  steadily  in  their  own 
way.  It  is  a  remarkable  fact  that  even  in  the  Jardin  des  Plantes, 
wh»rr*r  the  low,  old-fashioned  rooms  were  very  soon  overcrowded 
with  ''bjects,  it  was  apparent  that  such  a  multitude  of  facts  coold 
be  neither  agreeable  nor  useful  for  public  instruction.  It  was 
d«r*:!ii*r*i  a/lvisable  to  prepare  a  separate  collection,  selected  and 
arrangwJ  in  a  manner  to  be  interesting  to  the  public,  which,  being 
pr*rjjared  according  to  French  taste,  was  superior  to  all  former 
'^i'r*!.  It  is  proper  to  mention  here  that  just  at  this  time,  when 
y^nti  was  the  centre  of  science  for  the  world,  one  of  the  most 
yror:»[utfUt  of  the  army  of  ardent  disciples  of  Cuvier  was  a  yoong 
rwu'j«'rji  from  Neufchatel,  Switzerland,  —  Louis  Agassiz.  The 
Uw*:  'jI  Cuvier  is  the  date  of  the  beginning  of  most  of  the  laige 
luuvTuruB  now  in  existence;  some  of  them,  indeed,  were  started 
W '.-*-.  but  in  a  different  and  far  inferior  manner,  so  that  few  of 
tL»:  ..r.ti'nts  could  be  retained  when  the  new  start  began  which 
•-Huwjd  so  powerfully  those  of  London,  Vienna,  Berlin,  Co- 
i,  Stockholm,  Munich,  and  St.  Petersburg. 
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^B     It  DOW  became  iinpoesible  (or  priTate  collections  to  compete  with 

^Vihe  larger  and  steadily  advancing  muneums,  and  the  old  custom 

which  rich  merchanta  had  kept  ap  for  several  oentnries  of  accu- 

Imulating  collections  be^an  to  disappear,  and,  to  the  detriment  of 
•cience,  was  rarely  renewed.  Nevertheless,  some  of  the  old  col- 
lections of  this  kind  have  histed  even  to  our  times.  Of  private 
collections  the  museum  of  Sir  Ash  ton  I^ver,  afterwards,  if  I  am 
not  mistaken,  united  with  the  British  Museum,  was  one  of  the 
tnoet  prominent,  and  some  others  known  now  only  through 
printed  catalogues  were  important. 
The  Ashmolean  Museum,  in  Oxiord,  before  it  was  transferred 
to  the  new  rooms  in  1861  was  perhaps  one  of  the  most  curious 
examples  of  the  old  style.  Even  in  America,  the  East  India 
museum  in  Salem,  before  the  foundation  of  the  Peabody  Aciidemy 
of  Science,  was  a  fair  specimen  of  such  collections  of  various 
objects  of  natural  history,  ethnological  materials,  and  curiosities. 
Private  collections  were  now  devotetl  to  special  classes  or 
orders,  according  to  the  taste  of  the  owner,  and  even  often  sur- 
passed in  their  speciality  larger  museums.  The  impossibility  of 
private  students  advancing  natural  history  by  means  of  large 
collections  led  quite  naturally  to  aaaociations  and  societies  for  this 
purpose,  a  considerable  number  of  which  were  founded  in  nearly 
every  country,  so  that  science  gained  a  large  amount  of  facts, 
very  prominent  publit^ations,  and  even  more  or  less  excellent 
collections.  But  soon  most  of  them  saw  that  their  means 
were  not  adequate  to  their  exertions.  The  collections  suffered 
first,  as  it  was  not  possible  to  maintain  and  preserve  tbem  in  a 
scientiiic  way.  Later  they  grew  to  be  a  burden,  and  had  to  be 
given  up  more  or  less  reluctantly,  and  the  societies  confined 
themselves  to  scientific  work  and  publishing  the  results.  There 
are  a  few  exceptions  where  large  means  have  been  provided 
by  patrons,  and  of  these  the  Society  af  Natural  History  in  Bos- 
ton is  the  most  prominent,  and  is  unrivaled  in  its  collection 
and  manner  of  exhibition.  Of  course  such  societies  have  a  task 
to  accomplish  which  grows  heavier  every  year.  At  any  rate, 
science  is  much  indebted  to  them  for  providing  means  for  the 
publication  of  valuable  matter  which  often  would  have  been  left 
unpublished  without  their  generous  help. 

The  public  itself  looked  upon  the  ardent  exertions  of  the  nat- 
uralists with  more  curiosity  than  admiration,  as  the  exclusive^ 
ness  of  science  wi\s  the  cause  of  a  very  moderate  standard  of  gen- 
eral knowledge,  till  some  of  the  most  prominent  workers  found  it 


144  T%e  Origin  and  Development  of  Mtueums.       [Mardi, 

advisable  to  put  the  results  of  their  investigations  into  a  shi^ 
which  could  be  understood  by  people  not  scientifically  trained. 
The  pride  of  the  century,  Alexander  von  Humboldt,  led  the 
long  series  of  such  publications,  and  the  interest  of  the  public, 
once  awakened,  exceeded  all  expectations,  so  that  in  later  times 
the  so-called  popular  literature  of  natural  history  equaled  or  even 
superseded  the  scientific  publications.  Of  course  every  museum 
deemed  it  a  duty  to  keep  pace  with  this  interest,  and  opened  its 
doors  to  the  public.  At  first,  things  went  on  to  the  satisfac- 
tion of  both  parties  ;  but  by  iind  by  a  natural  change  took  place. 
The  aim  to  exhibit  the  collections  in  a  way  pleasing  and  satis- 
factory to  the  public  taste  necessitated  work  often  beyond  the 
power  of  the  oflScers,  and  to  the  scientific  detriment  of  the  collec- 
tions. The  buildings  proved  to  be  mostly  too  small,  or  at  least 
not  fit  to  exhibit  the  objects  in  a  suitable  way,  and  in  the  new 
ones  the  principal  claim  on  the  architect  was  often  to  satisfy  the 
taste  of  the  public  by  giving  a  beautiful  view  of  the  specimens, 
the  interests  of  science  being  secondary.  An  imposing  hall,  with 
splendid  galleries,  staircases,  and  large,  high  rooms,  was  the  basis 
of  a  plan  for  a  museum.  The  specimens  themselves  were  to  be 
arranged  more  or  less  artistically  :  birds  and  butterflies  first,  fishes 
and  crabs  being  condemned  to  the  corners. 

The  three  principal  conditions  of  a  building  intended  for  a 
museum,  convenient  rooms,  light,  and  the  exhibition  of  the  ob- 
jects, had  to  be  balanced  in  another  way  ;  the  exhibition,  as  well 
as  the  light,  took  the  heaviest  share ;  and  the  latter  being  the 
greatest  and  most  injurious  enemy  to  the  preservation  of  objects 
of  natural  history,  the  disadvantage  for  science  increased  in  such 
museums  beyond  all  measure.  The  necessity  of  securing  speci- 
mens against  injury  augmented  the  expenses  considerably,  espe- 
cially when  all  objects  should  be  exhibited.  Nevertheless  the 
aim  of  public  instruction  could  not  often  be  attained  in  a  way  to 
match  the  exertions.  The  larger  the  collection,  the  smaller  its 
value  for  the  instruction  of  the  public.  The  reason  is  obvious. 
Anybody  obhged  to  pass  about  a  quarter  of  a  mile  before  cases 
with  only  water-fowls  or  sparrows,  or  to  look  at  twenty  thousand 
species  of  beetles  of  the  same  family,  becomes  bewildered  and 
loses  the  connection  between  the  different  forms,  the  very  thing 
for  which  he  wished  to  see  the  museum. 

Such  large  collections,  which  would  be  the  pride  and  the  aim 
of  the  scientific  naturalist,  are  like  a  complete  dictionary  to  the 
linguist ;  but  nobody,  I  believe,  will  undertake  to  read  a  dictionary 
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pleasure  or  for  general  instruction.     Thia  somewhat  hybrid 
endency  to  satisfy  at  the  same  time  science  and  the  public  proved 
be  detrimental  to  both  these  and  the  naturalbt  himself.    Every 
country  complained  of  the  gradual  conversion  of  scientific  asso- 
ciations into  popular  audiences,  with  no  scientific  knowledge  to 
speak  of,  and  this  had  the  usual  effect  even  upon  scientista. 
The  conclusion  is  very  simple  ;  the  desire  of  advancing  science 
i  very  different  from  that  of  advancing  the  knowleilge  of  the  non* 
[jientillc  public,  and  both  cannot  be  attended  to  at  the  same  time 
and  with  the  same  means,  without  hindrance  and  injury  to  one  or 
Kthe  other.     The  importance  of  the  separation  of  these  two  has, 
^Kduring  the  last  score  of  yeiirs,  been  more  and  more  fully  acknowl- 
^■edged.     The  plans  of  several  museums  recently  built  were  appro- 
^Bpriate  to  different  purposes,  either  scientific  ones  or  those  adapted 
^rto  public  instruction,  and  beautiful  speeiruens  of  both  these  pat- 
terns are  in  existence. 
^L      It  was  certainly  strange  and  unfitting  to  lu^k  a   naturalist  to 
VvBtudy  in  the  same  room  an  elephant  and  a  small  worm,  so  that 
rooms  suitable  for  the  best  observation  of  both  seemed  to  be  a  ne- 
cessity.    The  plan  of  scientific   museums  provides  for  the  com- 
^^paratively  small  number  of  large  animals  large  rooms  or  halls, 
^Bund  a  series  of  small   connected   rooms,  so  tiiat   the   different 
^vclasse^  and  orders  may  be  kept  separate,  thus  allowing  a  thor- 
^■oughly  scientific  arrangement  of  the  objects,  not  to  be  altered 
^■for  merely  showy  purposes.     The  creation  of  a  scientific  museum 
^^ requires  long  and  hard  labor  of  generations  of  natumlists,  and 
"unless  scientifically  separated,  the  largest  accumulation  of  objects 
of  natural  history  forms  only  a  sort  of  store-house.     A  museum 
cannot  be  bought  at  once  with  money,  but  must  be  developed  by 
ste^y  work.     The  largest  and  most  advanced  museums  in  the 
world  have  been  arranged  by  three  or  even  four  succeeding  gen* 

Ierations  of  naturalists,  and  are  still  more  or  less  remote  from  the 
achievement  of  their  intended  perfection.  The  only  way  to 
hasten  the  work  is  to  buy  scientifically  prepared  collections,  but 
the  chance  to  do  this  is  rare,  and  the  difference  between  the  ob- 
jects bought  and  those  not  yet  worked  up  often  creates  an  un- 
pleasant discrepancy. 

The  expedient  of  sending  out  persons  to  collect  the  natural 
objects  of  a  number  of  countries  for  museums  seems  quite  natural, 
and  indeed  hiis  been  resorted  to  in  many  cases.  The  financial 
result  Wiis  generally  unsuccessful,  and  the  objects  more  expensive 
than  the  highest  market  price.     No  doubt  such  expeditions  fur- 
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ther  and  advance  science  to  a  degree  not  to  be  attained  in  any 
other  way,  and  should  therefore  not  be  done  away  with.  Bat  a 
museum  dependent  for  its  subsistence  upon  certain  and  regular 
funds  would  be  able  to  undertake  them  only  rarely,  and  with  the 
generous  help  of  patrons,  as  is  done  so  successfully  in  this  country. 

On  the  whole,  a  well-managed  museum  hardly  needs  these  ex- 
traordinary and  irregular  exertions,  which  always  retard  the 
progress  of  the  institution.  It  should  not  be  forgotten  that  a 
museum  has  a  great  advantage  over  a  private  collection,  as  it  is 
generally  of  no  great  consequence  if  it  waits  years  for  a  favorable 
chance  to  obtain  certain  objects,  whilst  a  private  collection  can 
wait  only  during  the  life-time  of  its  possessor,  or  rather  during 
his  working  years. 

Indeed,  the  overwhelming  number  of  objects  obtained  daring 
the  last  thirty  years  by  the  steadily  increasing  trade  with  the 
whole  world  has  filled  every  museum  to  overflowing,  and  thus  re- 
tarded its  progi'ess.  The  scientific  work  is  still  entirely  unable 
to  keep  pace  with  the  collector.  The  conscientious  worker  in  a 
museum  suffers  every  day  the  torments  of  Tantalus,  having  be- 
fore him  iimumerable  and  most  interesting  objects  for  the  further- 
ance of  science,  and  for  excellent  publications.  He  must  there- 
fore content  himself  with  only  putting  them  in  the  right  places 
and  on  the  right  shelves,  and  has  no  time  for  scientific  work  if  he 
would  fulfill  his  duty.  He  is  surely  pardonable  if  he  occasionally 
revolts,  although  he  finds  his  recompense  in  the  conviction  that 
he  is  working  not  only  for  himself  but  for  others,  for  the  advance- 
ment of  science  and  of  culture. 

The  sudden  and  unlooked-for  enlargement  of  the  collections 
has  another  equally  unexpected  consequence,  which  has  not  yet 
been  accounted  for.  In  former  times  most  of  the  specimens  were 
dried,  and  natural  science  came  to  be  merely  a  knowledge  of 
dried  skins  and  dried  animals,  and  the  last  great  zoologist  who 
knew  nothing  but  the  skins  of  animals  died  only  thirty  years 
ago.  The  enormous  expense  of  preserving  objects  in  alcohol  be- 
came more  and  more  embarrassing,  and  a  large  part  of  the  income 
of  every  museum  had  to  be  expended  every  year  for  this  purpose. 
It  is  easy  to  calculate  the  time  when  a  museum  will  be  obliged 
to  stop  its  work,  and  even  be  unable  to  preserve  the  objects  al- 
ready in  hand.  Various  other  liquids  have  been  tried  with  moie 
or  less  success,  and  finally  the  fact  that  objects  preserved  in  a 
different  way  were  generally  unfit  for  comparison  determined 
ooUeotors  to  return  to  the  use  of  alcohol. 
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Natural  hbtory  etiU  consista  principally  in  the  knowledge  of 
Bad  Md  preserved  animals  as  seen  in  the  museumd.  Eventually 
became  a  museum  zoology.  Every  worker  knows  the 
lifficuUy  of  using  scientific  works  in  comparing  living  or  fresh 
ipecimens,  though  he  has  no  difficulty  at  all  with  such  as  have 
undergone  the  regular  museum  process. 

It  would  be  unfair  not  to  acknowledge  the  steps  now  taken  by 

aaturalibts  to  overcome  this  still  enormous  difficulty,  and  the  real 

progress  already  made ;  but  nevertheless  it  is  certainly  a  great 

ivantage  to  science  that  in  every  museum  the  objects  are  pre^ 

Laerved  in  the  same  way.     It  is  therefore  clearly  necessary  to  find 

^e  easiest  means  of  reducing  the  evaporation  of  this  expensive 

[fluid,  and  this  attempt  has  been  made  in  all  European  museums 

[during  the  last  ten  years. 

We  have  now  traced  the  development  of  collections  of  natural 
I  history  to  the  present  time.  The  separation  of  collections  to  ad- 
I  vance  science  from  those  designed  to  advance  general  knowl- 
edge will  be  doubtless  a  permanent  one,  and  is  to  be  considered 
[as  a  sign  of  real  progress,  as  a  benefit  to  mankind.  The  collec- 
Ftions  designed  to  advance  science  will  be  archives  of  all  that  has 
iheen  done  in  science.  The  better  the  facts  of  science  are  pre- 
fserved,  the  better  the  archives  will  be.  These  collections  will 
[liave  only  an  indirect  advantage  for  the  public,  just  as  a  book  is 
I  of  no  use  before  one  is  able  to  read. 

The  noblest  aim  to  be  fulfilled  by  these  scientific  collections  is 
I  to  prepare  the  way  and  show  how  museums  intended  to  advance 
I  knowledge,  namely,  collections  for  public  instruction,  can  be 
made  and  arranged  so  as  to  be  best  fitted  for  their  purpose.  I 
believe  that  this  way  will  not  be  difficult  to  discover,  if  the 
purpose  and  the  aim  are  clearly  defined.  As  text-books  must  be 
adapted  to  the  degree  of  knowledge  of  the  student  who  is  to  pe* 
ruse  them,  so  must  museums  correspond  to  the  average  standard 
of  knowledge  in  the  public  which  visits  them;  and  as  in  text- 
books tliis  standard  may  be  placed  somewhat  above  the  average 
knowledge,  so  collections  should  be  formed  which  would  necessi- 
tate the  public  to  adapt  itself  to  a  higher  standard — ^a  thing 
mankind  is  always  inclined  to  do. 

It  will  be  found  iraposaihle  to  arrange  museums  exactly  fitted 
for  every  kind  of  knowledge.  As  a  certain  limit  must  be  given 
to  them,  it  may  be  beat  to  have  at  least  one  so-called  epitome- 
collection,  in  which  every  beginner  should  find,  as  in  arithmetic, 
the  easiest  means  for  acquiring  further  knowledge.    The  adoption 
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of  Bnch  M  principle  in  the  arrangement  of  museums  would  be  equal 
tf>  the  different  grades  of  text-books  for  different  classes  of  students. 
Only  the  great  amount  of  money  needed  to  make  so  many  differ- 
ent collections,  and  the  still  greater  expense  oF  maintaining  them 
at  the  proper  scientific  standard,  will  prevent  the  arrangement  of 
sach  manifold  collections,  though  it  would  be  the  best  way  to  ed- 
ucate the  public.  As  science  is  to  become  simpler  at  every  step 
in  advance,  and  to  lift  higher  and  higher  the  mystical  veil  now 
BO  impenetrable  to  those  without  scientific  knowledge,  we  have  a 
right  to  hope  that  hereafter  the  way  indicated  above  will  be  made 
leas  expensive  and  rendered  possible  of  attainment.  Hence  every- 
body is  called  upon  to  hasten  the  progress  of  science,  as  the  most 
effective  means  for  the  advance  of  general  knowledge. 


LUBBOCK'S   OBSERVATIONS   ON   BEES   AND  ANTS. 

The  second  of  Sir  John  Lubbock's  series  of  Observations  on 
Bees,  Wasps,  and  Ants  has  recently  been  published  in  the  Jour^ 
nal  of  the  Linnean  Society^  and  the  following  extracts  may  give 
our  readers  some  idea  of  the  interesting  nature  of  his  observa- 
tions, which  simply  require  a  little  time  and  patience,  and  could 
be  tested  and  extended  by  one  not  an  expert  in  systematic  ento- 
mology or  the  anatomy  of  insects.  It  is  surprising  that  there 
are  not  more  observers  of  the  habits  of  animals  in  this  country, 
among  young  people.  The  last  thing  taught  in  our  public  schools 
is  the  habit  of  observation,  the  only  path  to  reflection  as  well  as 
independence  in  thinking. 

Lubbock's  earlier  papers  tended  to  show  that  while  bees  do  not 
communicate  information  to  one  another,  ants  certainly  have  this 
power.  Now  our  author  publishes  a  series  of  facts,  diaries  of 
the  doings  of  bees,  which  show,  in  his  opinion,  "  that  some  bees, 
at  any  rate,  do  not  communicate  with  their  sisters,  even  if  they 
find  an  untenanted  comb  full  of  honey,  which  to  them  would  be 
a  perfect  Eldorado.  This  is  the  more  remarkable  because  these 
bees  began  to  work  in  the  morning  before  the  rest,  and  continued 
to  do  so  even  in  weather  which  drove  all  the  others  into  the  shel- 
ter of  the  hive.  That  the  strange  bees  which  I  have  recorded 
should  have  found  the  honey  is  natural  enough,  because  there 
were  a  good  many  bees  about  in  the  room." 

The  foUowiifg  fact  is  mentioned  by  F.  Miiller  as  seeming  also 
to  show  a  limited  power  of  communicating  facts  on  the  part  of 
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beee  :  "  Once,"  he  »ay8,i  '*  I  assisted  at  a  carious  contest  which 
took  place  between  the  queen  and  the  worker  bees  in  one  of  my 
hives,  and  which  throws  some  light  on  the  intellectual  faculties 
Pof  these  animals.    A  set  of  forty-seven  cells  had  been  filled,  eight 
'on  a  nearly  comjitett*d  comb,  thirty-five  on  the  following,  and 
four  around  the  first  cell  of  a  new  c<»mb*     When  the  queen  had 
laid  eggs  in  all  the  cells  of  the  two  older  combs,  she  went  several 
times  round  their  circumference  (as  she  always  does,  in  order  to 
ascertain  whether  she  has  not  forgotten  any  cell),  and  then  pre- 
I  pared  to  retreat  into  the  lower  part  of  the  breed ing-room.     But 
I  as  she  had  overlooked  the  four  cells  of  the  new  comb,  the  work- 
'  ers  nin  impatiently  from  this  part  to  the  queen,  pushing  her,  in 
an  odd  manner,  with  their  heads,  as  they  did  also  other  work- 
ers they  met  with.     In  consequence,  the  queen  began  again  to  go 
around  on  the  two  older  combs ;  but  as  she  did  not  find  any  cell 
wanting  an  egg,  she  tried  to  descend,  but  everywhere  she  was 
pushed  back   by  the  workers.     This  contest  Ijisted   for  a  rather 
long  while,  till  the  queen  escaped  without  having  completed  her 
work.     Thus  the  workers  knew  how  to  advise  the  queen  that 
something  was  as  yet  to  be  done,  but  they  knew  not  how  to  show 
her  where  it  had  to  be  done/' 

I  have  already  mentioned,  with  reference  to  the  attachment 
which  bees  have  been  said  to  show  for  one  another,  that  though 
I  have  repeatedly  seen  them  lick  a  bee  which  had  smeared  herself 
in  honey,  I  never  observed  them  show  the  slightest  attention  to 
any  of  their  comrades  who  had  been  drowned  in  water.  Far, 
indeed,  from  having  been  able  to  discover  any  evidence  of  affec- 
tion among  them,  they  appear  to  be  thoroughly  callous  and  ut* 
terly  indiffei'ent  to  one  another.  As  already  mentioned,  it  was 
necessary  for  me  occasionally  to  kill  a  bee ;  but  I  never  found 
that  the  others  took  the  slightest  notice.  Thus  on  the  11th  of 
October  I  crushed  a  bee  close  to  one  which  was  feeding,  — in  fact, 
BO  close  that  their  wings  touched  ;  yet  the  survivor  took  no  notice 
whatever  of  the  death  of  her  sister,  but  went  on  feeding  with 
every  appearance  of  composure  and  enjoyment,  just  as  if  nothing 
had  happened.  When  the  pressure  was  removed,  she  remained 
by  the  side  of  the  corpse  without  the  slightest  appearance  of  ap- 
prelieusion,  sorrow,  or  recognition.  It  was,  of  course,  impossible 
for  her  to  understand  my  reason  for  killing  her  companion ;  yet 
neither  did  she  feel  the  slightest  emotion  at  her  sister's  death, 
nor  did  she  show  any  alarm  lest  the  same  fate  should  befall  her 
also.     In  a  second  case  exactly  the  same  occurred.     Again,  I  have 
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fleTerml  times,  while  a  bee  has  been  feedings  held  a  second  bee  by 
the  leg  close  to  her ;  the  prisoner,  of  course,  struggled  to  escape, 
and  bazzed  as  loudly  as  she  could ;  yet  the  selfish  (?)  eater  took 
■o  nocice  whatever.  So  far,  therefore,  from  being  at  all  affec- 
tionate. I  doubt  whether  bees  are  in  the  least  fond  of  one  an- 
other. 

Their  deyotion  to  their  queen  is  generally  quoted  as  a  most 
eiiaracteristic  trait ;  yet  it  b  of  the  most  limited  character.  For 
instance,  I  was  anxious  to  change  ray  black  queen  for  a^Ligurian  ; 
and  accordingly,  on  the  26th  of  October,  Mr.  Hunter  was  good 
enough  to  bring  me  a  Ligurian  queen.  We  removed  the  old 
ifaeen,  and  we  placed  her  with  some  workers  in  a  box  containing 
some  comb.  I  was  obliged  to  leave  home  on  the  following  day  ; 
bot  when  I  returned  on  the  30tb,  I  found  that  all  the  bees  had 
deserted  the  poor  queen,  who  seemed  weak,  helpless,  and  miser- 
able. On  the  81  st  the  bees  were  coming  .to  some  honey  at  one  of 
my  windows,  and  I  placed  this  poor  queen  close  to  them.  In 
alighting,  several  of  them  even  touched  her ;  yet  not  one  of  her 
subjects  took  the  slightest  notice  of  her.  The  same  queen,  when 
afterwards  placed  in  the  hive,  immediately  attracted  a  number  of 
bees. 

That  a  bee  can  distinguish  scents  \b  certain.  On  the  5th  of 
October  I  put  a  few  drops  of  eau  de  Cologne  in  the  entrance, 
and  immediately  a  number  (about  fifteen)  of  bees  came  oat  to 
see  what  was  the  matter.  Rose-water  also  had  the  same  effect ; 
and,  as  will  be  mentioned  presently,  in  this  manner  I  called  the 
bees  out  several  times ;  but  after  a  few  days  they  took  hardly 
any  notice  of  the  scent.  For  instance,  on  the  17th  of  October  I 
tried  them  with  twenty  drops  of  eau  de  Cologne,  the  same  quan- 
tity of  essence  of  violet,  of  lavender-water,  of  essence  of  musk, 
of  essence  of  patchouli,  and  of  spirits  of  wine  ;  but  they  took  no 
apparent  notice  of  any  of  them. 

I  have  also  made  some  observations  with  the  view  of  ascertain- 
ing whether  the  same  bees  act  as  sentinels.  With  this  object,  on 
the  5th  of  October  I  called  out  the  bees  by  placing  some  eau  de 
Cologne  in  the  entrance,  and  marked  the  first  three  bees  that 
came  out.  At  five  p.  M.  I  called  them  out  again  ;  about  twenty 
came,  including  the  three  marked  ones.     I  marked  three  more. 

October  6th.  Called  them  out  again.  Out  of  the  first  twelve, 
five  were  marked  ones.     I  marked  three  more. 

October  7th.  Called  them  out  at  7.30  A.  M.,  as  before.  Out  of 
Irst  nine,  seven  were  marked  ones. 
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At  5,30  F.  M,,  eaUed  them  out  again.  Out  of  six,  five  were 
marked  ones. 

October  8th.  Called  them  out  at  7*15.  Six  came  out,  all  marked 
ones, 

October  9th*  Called  them  out  at  6.40.  Out  of  the  first  ten, 
eight  were  marked  ones. 

Called  them  out  at  11.30  A.  M.  Out  of  six,  three  were  marked. 
I  marked  the  other  three. 

Called  them  out  at  1.30  P.  M.     Out  of  ten,  six  were  marked. 

Called  tiiem  out  at  4.30*     Out  of  ten,  seven  were  marked. 

October  10th.  Called  them  out  at  6.05  A.  M.  Out  of  six,  five 
were  marked. 

Shortly  afterwards  1  did  the  same  again,  when  out  of  eleven, 
seven  were  tnarked  ones. 

At  5,30  p*  M.,  called  them  out  again*  Out  of  seven,  five 
were  marked. 

October  11th.  At  6.30  A.  M.,  called  them  out  again.  Out  of 
nine,  seven  were  marked. 

At  five  P.  M.,  called  them  out  again*  Out  of  seven,  five  were 
marked. 

After  this  day  they  took  hardly  any  notice  of  the  scents. 

Thus  in  these  nine  experiments,  out  of  the  ninety^seven  bees 
which  came  out  first,  no  less  tlian  seventy-one  were  marked  ones, 
though  out  of  the  whole  number  of  bees  in  the  hive  there  were 
,  only  twelve  marked  for  this  purpose,  and,  indeed,  even  fewer  in 
the  earlier  experiments.  I  ought,  however,  to  add  that  I  gener- 
ally fed  the  bees  when  I  called  them  out. 

It  is  sometimes  said  that  the  bees  of  one  hive  all  know  one 
another,  and  immediately  recognize  and  attack  any  intruder  from 
another  hive.  At  first  sight  this  certainly  implies  a  great  deal  of 
intelligence.  It  is,  however,  possible  that  the  bees  of  particular 
hives  have  a  particular  smell.  Thus  Langsti"oth,  in  his  interest- 
ing treatise  on  the  Honey  Bee,  says,  ^^  Members  of  different  col- 
onies appear  to  recognize  their  hive  companions  by  the  sense  of 
smell ; ''  and  I  believe  that  if  colonies  are  sprinkled  with  scented 
syrup,  they  may  generally  be  safely  mixed.  Moreover,  a  bee  re- 
turning to  its  own  hive  with  a  load  of  treasure  is  a  very  different 
creature  from  a  hungry  marauder ;  and  it  is  said  that  a  bee,  if 
laden  with  honey,  is  allowed  to  enter  any  hive  with  impunity. 
Mr,  Langstroth  continues,  '"  There  is  an  air  of  roguery  about  a 
thieving  bee  which,  to  the  expert,  is  as  characteristic  as  are  the 
motions  of  a  pickpocket  to  a  skillful  policeman.     Its  sneaking 
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lock  and  nervous,  guilty  agitation,  once  seen,  can  never  be  mis- 
taken.** It  is  at  any  rate  natural  that  a  bee  which  enters  a  wrong 
bive  by  accident  should  be  much  surprised  and  alarmed,  and 
would  thus  probably  betray  herself. 

On  the  whole,  then,  I  do  not  attach  much  importance  to  their 
recognition  of  one  another  as  an  indication  of  intelligence. 
-  I  had  made  some  observations  also  with  the  view  of  ascertaining 
whether  the  bees  which  collect  honey  also  work  in  the  hive  and 
attend  to  the  brood,  or  whether  they  devote  themselves  exclu- 
sively to  one  or  other  of  these  duties.  My  observations,  how- 
ever, were  not  conclusive ;  but  some  light  has  been  thrown  on  the 
subject  by  Dzierzon,  from  which  it  would  appear  that  for  the  first 
fortnight  of  a  bee's  life  she  attends  exclusively  to  in-door  duties, 
and  only  afterwards  takes  to  the  collection  of  honey  and  pollen. 
Dsierzon's  statements  have  been  confirmed  by  Dr.  Donhoff.  On 
the  18th  of  April  he  introduced  a  Ligurian  queen  into  a  hive  of 
black  bees.  The  first  Ligurian  workers  emerged  on  the  10th  of 
May,  and  made  their  first  appearance  outside  the  hive  on  the 
17th  ;  but  not  until  the  25th  did  any  of  the  Ligurian  workers 
appear  on  his  feeding-troughs,  which  were  constantly  crowded 
with  common  bees,  nor  were  any  seen  to  visit  the  flowers.  Re- 
peated observations,  says  Dr.  DonhoflF,  ''  force  me  to  conclude 
that  during  the  first  two  weeks  of  the  worker-bee's  life  the  im- 
pulse for  gathering  honey  and  pollen  does  not  exist,  or  at  least  is 
not  developed,  and  that  the  development  of  this  impulse  pro- 
(*.eeds  slowly  and  gradually.  At  first  the  young  bee  will  not  even 
touch  the  honey  presented  to  her  ;  some  days  later  she  will  sim- 
ply taste  it ;  and  only  after  a  lapse  of  time  will  she  consume  it 
eagerly.  Two  weeks  elapse  before  she  readily  eats  honey  ;  and 
nearly  three  weeks  pass  before  the  gathering  impulse  is  suffi- 
ciently developed  to  impel  her  to  fly  abroad  and  seek  for  honey 
and  pollen  among  the  flowers."  ^ 

In  my  first  memoir  I  alluded  to  the  difficulty  which  bees  expe- 
rience in  finding  their  way  about.  In  this  respect  they  certainly 
differ  considerably.  Some  of  the  bees  which  came  out  through 
the  little  postern  door  (already  described)  were  able  to  find  their 
way  back  after  it  had  been  shown  to  them  a  few  times.  Others 
were  much  more  stupid ;  thus,  one  bee  came  out  on  the  9th, 
llth,  12th,  14th,  loth,  16th,  17th,  18th,  and  19th,  and  came  to 
the  honey ;  but  though  I  repeatedly  put  her  back  through  the 
postern,  she  was  never  able  to  find  her  way  for  herself. 
>  Hive  and  Honey  Bee»  Lan^troth,  p.  195. 
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I  often  found  tliat  if  beea  which  were  brought  to  honey  did 
not  return  at  once,  still  they  would  do  so  a  day  or  two  afterwards. 
For  instance,  on  July  11,  1874,  a  hot^  thundery  day,  and  when 
the  bees  were  much  out  of  humor,  I  brought  twelve  bees  to  some 
honey  ;  only  one  came  back,  and  that  one  only  onoe ;  but  on  the 
following  day  several  of  them  returned. 

My  bees  sometimes  oeased  work  at  times  when  I  could  not 
account  for  their  doing  m,  October  19th  was  a  beautiful,  sun- 
shiny, warm  day.  All  the  moniing  the  bees  were  fully  active^ 
At  11.25  1  brought  one  to  the  honey-comb,  and  she  returned  at 
the  usual  intervals  for  a  couple  of  hours  ;  but  after  that  she  came 
no  morLs  nor  were  there  any  other  bees  at  work.  Yet  the  weather 
was  lovely,  and  the  hive  is  so  placed  as  to  csateh  tlie  afternoon 
sun, 

I  have  made  a  few  observations  to  ascertain,  if  possible,  whether 
the  bees  generally  go  to  the  same  part  of  the  hive*     Thus,  — 

October  5th.  I  took  a  bee  out  of  the  hive,  fed  her,  and  marked 
her.     She  went  back  to  the  same  part, 

October  9th*  At  7.16  I  took  out  two  bees,  fed  and  marked 
them.  They  returned ;  but  I  could  not  see  them  in  tlie  same 
part  of  the  hive.     One,  however,  I  found  not  far  off. 

At  9.30,  brought  out  four  bees,  fed  and  marked  them.  One 
returned  to  the  same  part  of  the  hive,     I  lost  sight  of  the  others. 

Since  their  extreme  eagemess  for  honey  may  be  attributed 
rather  to  their  anxiety  for  the  common  weal  than  to  their  desire 
for  personal  gratification,  it  cannot  fairly  be  imputed  as  greedi- 
ness ;  still  the  following  scene,  one  which  moat  of  us  have  wit- 
nessed, is  incompatible  surely  with  much  intelligence.  ^'  The  sad 
fate  of  their  unfortunate  companions  does  not  in  the  least  deter 
others  who  approach  the  tempting  lure  from  madly  alighting  on 
the  bodies  of  the  dying  and  the  dead,  to  share  the  same  miserable 
end.  No  one  can  understand  the  extent  of  their  infatuation  until 
he  has  seen  a  confectioner*s  shop  assailed  by  myriads  of  hungry 
bees.  I  have  seen  thousands  strained  out  fi-om  the  syrup  in 
which  they  had  perished  ;  thousands  more  alighting  even  upon 
the  bbiling  sweets  ;  the  floor  covered  and  windows  darkened  with 
bees,  mme  crawling,  others  flying,  and  others  still  so  completely 
besmeared  as  to  be  able  neither  to  crawl  nor  fly  —  not  one  in  ten 
able  to  carry  home  its  ill-gotten  spoils,  and  yet  the  air  filled  with 
new  hosts  of  thoughtlees  comers.'*  * 

If,  however,  bees  are  to  be  credited  with  any  moral  feelings  at 
'  Hire  and  Honey  Bee,  L«ngstrotli«  f>.  f77. 
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all,  I  fear  the  experience  of  all  bee-keepers  shows  that  they  have 
no  conscientious  scruples  about  robbing  their  weaker  brethren. 
^  If  the  bees  of  a  strong  stock/'  says  Langstroth,  *^  once  get  a 
taste  of  forbidden  sweets,  they  will  seldom  stop  until  they  have 
tested  the  strength  of  every  hive."  And  again,  "Some  bee- 
keepers question  whether  a  bee  that  once  learns  to  steal  ever  re- 
turns to  honest  courses."  Siebold  has  mentioned  similar  faote  in 
the  case  of  wasps  (^Polistes). 

M.  ForeL  in  his  excellent  work,  Les  Fourmis  de  la  Suiue, 
asserts  that  ants,  when  they  first  quit  the  pupal  state,  like  the 
bees,  devote  themselves  to  household  duties  and  the  care  of  the 
young,  not  taking  any  part  in  the  defense  of  the  nest  nntil  a 
later  period  of  life.  He  has  repeated  many  of  Huber's  experi- 
ments. As  regards  the  memory  of  ants,  he  convinced  himself 
that  they  recognized  their  companions  after  a  separation  of  four 
months  ;  but  he  believes  they  would  not  do  so  for  more  than  one 
season.  In  my  previous  memoir  I  have  described  the  behavior 
of  ants  to  companions  from  whom  they  had  been  separated  for 
several  months,  and  mentioned  that  I  could  not  satisfy  myself  as 
to  the  lively  manifestations  of  joy  and  satisfaction  described  by 
Huber  as  being  shown  under  such  circumstances.  M.  Forel,  in 
the  above-mentioned  work,  expresses  his  opinion  that  the  signs 
which  Huber  regarded  as  marks  of  affection  were  in  reality 
signs  of  distrust  and  fear,  which,  however,  were  soon  removed. 

Ants  of  different  nests  are  generally  enemies ;  but  M.  Forel 
assures  us  (page  262)  that  when  they  first  quit  the  pupa-stage, 
ants  do  not  distinguish  friends  from  foes,  though  three  or  four  days 
are  sufficient  to  enable  them  to  do  so.  It  is  to  be  regretted  that 
he  does  not  give  the  facts  on  which  this  interesting  statement  is 
based. 

The  behavior  of  ants  to  one  another  differs  very  much  aocord- 
ing  as  they  are  alone  or  supported  by  numerous  companions.  An 
ant  which  would  run  away  in  the  first  case  will  fight  bravely  in 
the  second  (page  249). 

MM.  Forel  and  Ebrard  both  assert  that  if  an  ant  is  a  little  ill, 
or  slightly  wounded,  she  is  carefully  tended  by  her  companions ; 
while,  on  the  other  hand,  those  which  are  dangerously  ill  or 
wounded  are  carried  out  of  the  nest  to  die.  I  have  not  met  with 
any  cases  of  this  kind. 

Again,  some  days  I  found  no  ants  about  on  my  window-sill  as 
osoal,  althon^  there  seemed  nothing  in  the  weather  to  acooont 
for  it. 
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I  quote  the  following  in  order  to  show  the  steadiness  with 
rhich  anta  work. 

July  13th*  At  6.20  A.  M.  I  put  an  ant  to  some  honey ;  at  6*40 

be  went*  at  7,02  she  returned,  and  at  7.08  went  away  again,  but 

not  to  the  nest ;  at  7.11  she  returned,  and  at  7.16  went  away  again. 

At  L30  she  cJime  back ;  at  1.41  west. 
LSI  *•  2.06    ** 

after  which  I  wai  noAble  to  go  on  watch- 
ing. 

Another  ant  the  same  morning  came  to 
honey  at  6,55  a,  u.,   at   7.04  went  away. 


Ae  7.S7  she  CAm«  twek. 
Iv49 


8.14 
S.SI 
i.49 

9.oa 

».17 
%M 
%A9 

10.11 

10.27 

10.44 

12.52 

1.03 


7.40  went. 

8-05  •* 

e.if»  *• 

8.39  •• 
8.47  " 
9 

9J0  " 

9.26  " 

9.40  *' 
10 

1030  ** 

10.36  " 

10.52  " 

12.54  *' 

L20  ** 


Returned  7.10 
7.34 
7.45 

••  8.02 
8,17 

"  8.31 
8,44 
8.59 


7.14 
7,36 
7.50 
8.07 
8*28 
8J6 
8.5S 
9 


If" 


ter  which  she  came  back  no  more.  During  this  time  fifteen 
thera  had  come  to  the  honey. 

That  ar)t«  have  a  certain  power  of  communication  has  been 
proved  by  Hiiber  and  other  observers.  Several  striking  case^  are 
mentioned  by  M.  ForeL  For  instance  {op.  cU,,  page  297),  an 
irmy  of  Amazon  ants,  on  an  expedition  in  search  of  slaves,  at- 
tacked a  nest  of  Formica  rufibarbit.  In  a  few  seconds  (quelques 
seoondes)  the  dome  of  the  nest  was  covered  with  F,  rufibarbis^ 
which  rushed  out  to  defend  their  house. 

On  another  occasion  he  placed  a  number  of  Tetramorium  Cfjpn- 
pttum  about  four  inch^  from  a  colony  of  Pheidole  pallidula, 
''  En  un  clin  d*OBil,*'  he  says  (page  384),  **  Falarme  fut  r^panduet 
it  des  oentainea  de  Pheidole  se  jetdrent  an  devant  de  reiinemi/* 

Again,  he  (page  349)  placed  some  earth  containing  a  number 
of  Tttramorium  about  four  inches  from  a  nest  of  fStrongi/loffna- 
thu^  Hubert.  Several  combats  took  place  ;  but  after  the  lapse  of 
a  few  minutes  (quelques  minutes)  a  whole  army  of  S.  Hubert 
emerged  and  attacked  the  intruders. 

On  another  occasion,  some  Amazon  ants  (page  301)  were 
searching  in  vain  for  a  nest  of  Formica  rufibarbh.  After  a  while 
some  of  them  found  the  nest.  •'  Immediately  **  (aussitdt),  he  says, 
'*  a  signal  was  given,  the  Amazons  rushed  in  the  right  direction, 
and  pillaged  the  nest  in  spite  of  its  inhabitants."  This  is  a  sur- 
prising statement.  If  it  is  to  be  taken  literally,  the  communi- 
oation  cannot  have  been  made  by  the  antennas ;  the  signal  can 
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hardly  have  been  a  visible  one ;  are  we  then  to  imagine  a  sound 
or  smell  to  have  been  made  use  of  which  our  auditory  and  olfac- 
tory nerves  are  incapable  of  perceiving  ?  or  have  ants  some  sense 
which  we  do  not  possess  ? 

It  would  even  appear,  from  M.  Forel's  statements,  that  in 
some  cases  one  species  comprehends  the  signs  of  another.  This 
is,  of  course,  the  case  when  different  species  live  in  association  ; 
but  I  am  now  speaking  of  hostile  species.  Formica  sanguinea^ 
he  assures  us,  understand  the  signals  of  F.  pratensis.  ^^  Elles 
savent,'*  he  says  (page  359),  "  toujours  saisir  Tinstant  oi  les  pra- 
tensis se  communiquent  le  signal  de  la  di^route,  et  elles  savent 
s'apprendre  cette  d^couverte  les  imes  aux  autres  avec  une  rapi- 
dity incroyable.  Au  moment  meme  oik  Ton  voit  les  pratensis  se 
Jeter  les  unes  centre  les  autres  en  se  frappant  de  quelques  coups 
rapides,  puis  cesser  toute  resistance  et  s'enfuir  en  masse,  on  voit 
aussi  les  sanguinea  se  jeter  tout-a-coup  au  milieu  d'elles  sans  la 
plus  petite  retenue,  mordant  ^  droite  et  a  gauche  comme  des 
Polyergus^  et  arrachant  les  cocons  de  toutes  les  pratensis  qui  en 
portent." 

He  is  of  opinion  (page  364)  that  the  different  species^ diflfer  much 
in  their  power  of  communicating  with  one  another.  Thus,  though 
Polyergus  rufescens  is  smaller  than  F,  sanguinea^  it  is  generally 
victorious,  because  the  ants  of  this  species  understand  one  an- 
other more  quickly  than  those  of  F,  sanguinea. 

It  appeared  to  me  that  the  following  experiment  might  throw 
some  light  on  the  power  of  communication  possessed  by  ants, 
namely,  to  place  several  small  quantities  of  honey  in  similar  sit- 
uations, then  to  bring  an  ant  to  one  of  them,  and  subsequently  to 
register  the  number  of  ants  visiting  each  of  the  parcels  of  honey, 
of  course  imprisoning  for  the  time  every  ant  which  found  her  way 
to  the  honey  except  the  first.  If,  then,  many  more  came  to  the 
honey  which  had  been  shown  to  the  first  ant  than  to  the  other 
parcels,  this  would  be  in  favor  of  their  possessing  the  power  of 
communicating  facts  to  one  another,  though  it  might  be  said  they 
came  by  scent.  Accordingly,  on  the  13th  of  July,  at  three  P.  M.,  I 
took  a  piece  of  cork  about  eight  inches  long  and  four  inches  wide, 
and  stuck  into  it  seventeen  pins,  on  three  of  which  I  put  pieces 
of  card  with  a  little  honey.  Up  to  5.15  no  ant  had  been  up  any 
of  these  pins.  I  then  put  an  ant  to  the  honey  on  one  of  the  bits 
of  card.  She  seemed  to  enjoy  it,'  and  fed  for  about  five  minutes, 
when  she  went  away.  At  5.30  she  returned,  but  went  up  six 
pins  which  had  no  honey  on  them.    I  then  put  her  on  to  the  card. 
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I  In  the  mean  time  twelve  otiier  ants  had  been  up  wrong  pins 
p^nd  two  up  to  the  honey  ;  thesis  I  imprisoned  for  the  afternoon. 
lAt  5.46  my  ant  went  away.  From  that  time  to  six  o'clock,  seven 
mnts  catne^  but  not  the  first.  One  of  the  seven  went  up  a 
wrong  pin,  but  seemed  surprised,  came  down,  and  immediately 
went  up  the  right  one.  The  other  six  went  straight  up  the 
right  pin  to  the  honey.  Up  to  seven  o'clock  twelve  more  ants 
went  up  pins  —  eight  right,  and  four  wi*ong-  At  seven,  two  more 
went  wrong.  Then  my  first  ant  returned,  bringing  three  friends 
with  her  ;  and  they  all  went  straight  to  the  honey.  At  7*11  she 
went ;  on  her  way  to  the  nest  she  met  and  spoke  to  two  ants, 
both  of  which  then  came  straight  to  the  right  pin  and  up  it  to  the 
honey.  Up  to  7.20  seven  more  ants  came  and  climbed  up  pius-^- 
six  right,  and  one  wrong.  At  7.22  my  first  ant  came  back  with 
five  friends ;  at  7.30  she  went  away  again,  returning  at  7.45  with 
no  less  than  twenty  companions.  During  this  experiment  I  im- 
prisoned every  ant  that  found  her  way  up  to  the  honey.  Thus^ 
while  there  were  seventeen  pins,  and  consequently  sixteen  chances 
to  one,  yet  between  5.45  and  7.45  twenty-seven  ants  came,  not 
counting  those  which  were  brought  by  the  original  ant;  and  out 
of  these  twenty-seven^  nineteen  went  up  the  right  pin.  Again, 
on  the  15th  of  July,  at  2*30,  I  put  out  the  same  piece  of  cork  with 
ten  pins,  each  with  a  piece  of  card  and  one  with  honey.  At  4.40 
I  put  an  ant  to  the  honey  ;  she  fed  comfortably,  and  went  away 
at  4.44. 

At  4.45  she  returned,  at  5.05  went  awAj.       At  6.13  ^he  returned ;  agititi  tit  6/iD  luui 
"  5.40  '♦  5.55  "  6.59. 

There  were  a  good  many  other  ants  about,  which,  up  to  this  time, 
went  up  the  pins  indiscriminately. 

At  7.15  an  ant  came  and  went  up  the  right  pin,  and  another 
at  7.18*  At  7.26  the  first  ant  came  back  with  a  friend,  and  both 
went  up  the  right  pin.  At  7.ii8  another  cjime  sti^aight  to  the 
honey. 


At  7.30  one  went  up 

i  a  wrong  pin. 

At  7.4S  one  came  lo 

the  right  pin. 

**  7.31  one  came  to 

the  right  pin. 

*'    ''     the  first  ant  came  hack. 

**  7.36  one  came  to 

the.  right  pin  with 

"  7.49  atiQtber  came  to 

ihe  right  pin. 

the  first  ant 

*.  7  50 

li 

wrong  ** 

At  7.39  one  came  to  the  right  puiv 

»*  7.51          •' 

ii 

right    " 

"  7.40 

** 

It 

**    "     three 

»< 

wrong  ** 

•'  7.41 

ti 

M 

*•  7.62  one 

tf 

right    " 

'*  7.43 

14 

ft 

•'  7,55  ** 

II 

wrong  " 

"  7.46 

*• 

tl 

1«       4f             It 

•1 

right    " 

*'  7.46 

it 

*' 

•*  7.57  " 

fi 

wrong  *' 

**           «4 

*« 

wrong  pin. 

"  7.58  " 

'* 

right    ** 

M             1« 

•1 

" 

"  7.69  '* 

tl 

wrong" 

7,47  two 
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Thus  after  seven  o'clock  twenty-nine  ants  came ;  and  though 
there  were  ten  pins,  seventeei^  of  them  went  straight  to  the  right 
pin. 

On  the  16th  of  July  I  did  the  same  again.     At  6.25  I  put  an 
ant  to  the  honey  ;  at  6.47  she  went. 
At  €.49  an  ant  came  to  the  right  pin.        At  7.05  the  first  ant  came  back,  and  re- 

"  6  50  another         "  '*  mained  at  the  honey  till  7.11. 

"  6.55       "  "  "  At  7.05  another  came  to  the  right  pin  ; 

"  6.56       "       came  to  the  wrong  pin,  but  the  was  with  the  first. 
and  then  to  the  right  one.  At  7.06  another  ant  oame  to  the  right  pio. 

At  6.5S  another  came  to  the  right  pin.  "  7.06  "  ** 

*«    y  II  <«  11  "7  12  "  " 

it    7  jg  U  l< 

These  two  ants  were  met  by  the  first  one,  which  crossed  an- 
tennae with  them,  when  they  came  straight  to  the  honey. 

At  7.14  another  ant  came  straight  to  the     At  7.42  an  ant  went  to  a  wrong  pin. 
honey.  "  7.47 

At  7.21  the  first  ant  returned ;  at  7.26        "  7.48  "  "  " 

the  left.  "  7.49 

At  7.24  another  ant  came,  but  went  to        "  7.52  ''  "       the  right  pin. 

a  wrong  pin,  and  then  went  on  to  the  right        **  7.55  the  first  ant  returned,  and  at 
one.  7.56  went  away  again. 

At  7.24  an  ant  came  to  wrong  pin.  "  7.57  an  ant  went  to  wrong  pin. 


7.58 

II 

right 

8 

tt 

wrong 

8 

it 

right 

8.01 

wrong 

1  7^ 

u  7  35         «  II  II 

**  7.38  the  first  came  back,  at  7.45 
went  away  again. 

After  this,  for  an  hour,  no  more  ants  came.  On  this  occasion, 
therefore,  while  there  were  ten  pins,  out  of  thirty  ants,  sixteen 
came  to  the  right  one,  while  fourteen  went  to  one  or  other  of  the 
nine  wrong  ones. 

July  18th.  I  put  out  the  boards  as  before  at  four  o'clock.  Up 
to  4.25  no  ant  came.  I  then  put  one  (No.  1)  to  the  honey  ;  she 
fed  for  a  few  minutes,  and  went  away  at  4.31. 

At  4.35  she  came  back  with  four  friends,  and  went  nearly 
straight  to  the  honey.  At  4.42  she  went  away,  but  came  back 
almost  directly,  fed,  and  went  away  again. 

At  4.57  she  returned,  and  at  5.08  went        At  5.06  an  ant  came  to  the  right  pin. 
away  again.  ""5.11  "  wrong  pin. 

At  4.45  an  ant  came  to  wrong  pin.  "  5.12  "  right  pin. 

"  4.47  "  *'  I  changed  the  pin. 

At  5.16  an  ant  enme  to  the  pin  whidi  I 
had  put  in  the  same  place. 
At  5.16  an  ant  came  to  the  right  pin. 
•*  5.19 
This  '*  5.20  two  ants  "  with 

aat  (No.  2)  I  allowed  to  return  to  the  nest,    No.  2. 
bich  she  did  at  5.23. 


4.49 

1                     II 

4.50            "            right  pin. 

4.52 

1                     II 

4.55 

*            wrong  pin. 

4.56 

'            right  pin. 
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At  5.30  Ant  No.  1  caxoe  to  fight  ptn  and 

(nt  Bt  5,25. 

At  5  25  nnunt  cam«  to  right  pin ;  thit 

t  bad  been  fpokcn  to  hy  No.  2. 

Ax  5.26  another  ant  came  to  right  ptci« 

6  35 

5.37         ** 

5.40  *'  '• 

5.41  ant  No.  1  ''  and 
ent  at  5.49. 

At  5.45  another  ant  ** 

5,50 


At  5.51  ant  No.  I  came  hack,  and  at  5.54 
wenL 
At  5.58  two  nnlA  came  to  the  right  pin. 
**  6.59  another  ant        **        '* 
•*    **  •*  "     wrong  pin. 

I  changed  the  ptn  again. 
At  6,49  an  ant  cnrne  to  the  pin  which  I 
had  put  in  the  sainc  ptaee. 

At  7.01  another  ant  carao  to  the  right  ptn, 

5 went  at  5.49.  "  7.30 

r  At  5  45  another  ant  **  ••  7.33 

I     "  5,50        ••  "  '*  7,46  ant  No.  I  returned,  7,55  \fenL 

Thiie  during  this  tirae,  from  4,50  until  7.50,  twenty-nine  ants 
bame^  twenty-six  went  to  the  right  pin,  while  only  tliree  went  up 
Iny  of  the  nine  wrong  ones,  MoreovtT,  out  of  these  twenty -»ix^ 
pnly  four  were  distinctly  brought  by  the  two  ants  which  I  had 
shown  the  honey. 

On  the  19th  I  tried  a  similar  experiment.  The  marked  ants 
frequently  brought  friends  with  them ;  but,  without  counting 
these*  from  3.20  to  eight  o'clock,  out  of  forty-five  ants,  twenty- 
nine  went  up  the  right  pin,  while  sixteen  went  up  the  nine  wrong 
ones. 
I  Thus  on 

[  July  1 3th,  of  27,  19  went  n^ht,  9  wrong.    July  18th,  of  26,  S3  went  right,  3  wrong. 

;  "     I5ih,  "29,  17  "         12     *'  "     19th»  "  45,  29  "         16     " 

,  "     16th,  "  30,   16  •'  14     *• 

(_)r,  adding  thein  all  together,  while  there  were  ten  pins  at  least, 
out  of  one  hundred  and  fifty-six  ants  one  hundred  and  three  ciime 
up  the  right  pin,  and  only  6fty-three  up  the  others. 

It  certainly  appeared  to  me  that  some  of  the  ants  were  much 
cleverer  in  finding  their  way  to  the  honey  than  others ;  several 
Hilts  which  I  put  on  honey  came  back  to  nearly  the  same  place, 
and  yet  did  not  seem  able  to  find  the  exact  spot. 

Again,  some  appeared  to  communicate  more  freely  with  their 
friends  than  others ;  and  I  have  met  with  crises  which  show  that 
some  ants  certainly  do  not,  under  such  circumstances,  summon 
others  to  their  assistance*  From  this  point  of  view  the  following 
observations  may  be  compared  with  those  already  recorded.  On 
the  1st  of  August  an  ant  came  to  the  honey  at  4.20  and  went 
away  a  few  minutes  afterwards. 
At  4.36  returncil,  at  4.41  went  awaj.  At  6.21  retnrned,  at  6.31  went  awaj. 
••    4.52  '•  4.58  *•  •'     6.39  -      *         6.43 

*'    5.11  "  5.15  "  *'    6.55  "  6.59 

"    5.30  "  5.35  *'  *•    7.30  *'  7.36  *• 


6.05 


6.10 


7,49 


\54 


Yet  during  all  this  time  she  brought  no  friend  with  her. 
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The  following  additional  observations  were  made  after  the  read- 
ing of  the  paper,  at  the  dates  severally  mentioned  below. 

Thus  on  January  Sd  I  placed  some  larvse  in  three  small  porce- 
lain saucers  in  a  box  seven  inches  square  attached  to  one  of  my 
frame  nests.  The  saucers  were  in  a  row,  six  inches  from  the  en- 
trance to  the  frame  and  one  and  a  half  inch  apart  from  one  an- 
other. 

At  1.10  an  ant  came  to  the  larvae  in  the  At  3.30  came  to  cap  3,  then  went  to  cap 

cap  which  I  will  call  No.  1,  took  a  larva,  2  and  took  a  larva. 

and  returned  to  the  nest.  At  3.43  came  to  cup  3,  then  went  to  cap 

At  1.24  she  returned  and  took  another.  2  and  took  a  larva. 

"  1 .45              '*                    "  At  3.53  came  to  cup  3,  but  did  not  climb 

"  2.10  she  went  to  the  farther  saucer,  up  it,  then  went  to  cup  2  and  took  a  larra. 

No.  3.    I  took  her  up  and  put  her  to  No.  1 .  which  she  either  dropped  or  handed  orer 

She  took  a  larva  and  returned.  to  another  ant;  for  without  retaming  to 

At  2.24  she  returned  to  cup  No.  3.    As  the  nest,  at  3.55  she  returned  to  the  empty 

there  were  only  two  larvse  in  this  cup,  I  cup,  and  then  to  cup  2,  where  she  took 

left  her  alone.    She  took  one  and  returned,  the  last  larva,  so  that  two  cups  are  now 

At  2.31  she  returned  to  cup  No.  3  and  empty. 

took  the  last  larva.  At  4.03  she  came  to  cup  3,  then  to  cap 

At  2.40  she  came  back  to  cup  No.  3  and  2,  and  lastly  to  cup  1,  when  she  took  a 

searched  diligently,  went  away  and  wan-  larva. 

dered  about  for  two  minutes,  then  returned  At  4.15  came  to  cup  1  and  took  a  larva, 

for  another  look,  and  at  length  at  2.50  "  4.22                   "                    " 

went  to  cup  No.  1  and  took  a  larva.  "  4.38                   "                   " 

At  3      came  to  cup  1  and  took  a  larva.  *'  5     came  to  cup  3,  then  to  cap  8, 

"  3.07              *'                "  and  lastly  to  cup  1 ,  when  she  took  a  larva. 

"  3.15              "                "  At  5.19  came  to  cup  1  and  took  a  larva. 

fint,  however,  going  and  examining  cup  "   5.50  came  to  cup  2  and  then  to  cop 

S  again.  1  and  took  a  larva. 

At  3.18  came  to  cup  3,  then  went  to  At  6.20  came  to  cup  1  and  took  the  last 

cap  2  and  took  a  larva.  larva. 

I  now  put  about  eighty  larvse  in  cup  3. 

It  is  remarkable  that  during  all  this  time  she  did  not  come 
straight  to  the  cups,  but  took  a  roundabout  and  apparently  irres- 
olute course. 

At  7.04  she  came  to  cup  1  and  then  to  cup  3,  and  then  home. 

There  were  at  least  a  dozen  ants  exploring  in  the  box ;  but 
die  did  not  send  any  of  them  to  the  Larvae. 

At  7.30  she  returned  to  cup  3  and  took  a  larva. 

I  now  left  oflF  watching  for  an  hour.     On  my  return 

At  8.30  she  was   just  carrying  off  a        At  9.30  she  came  to  cup  3,  then  to  cap  S 
larva.  and  took  a  larva. 

At  8.40  she  came  back  to  cup  3  and  At  9.52  she  came  to  cup  3,  then  to  cap  3 
took  a  larva.  and  took  a  larva. 

At  8.55  she  came  to  cup  1,  then  to  cop  At  10.14  she  came  to  cup  1,  then  to  eap 
3  and  took  a  larva.  3  and  took  a  larva. 

At  9.12  she  came  to  cup  1,  then  to  cop      At  10.26  she  went  and  examined  cap 
3  and  took  a  larva.  2,  then  to  cup  3  and  took  a  larva. 
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At  10.45  she  caine  to  cup  ^,  iind  I  went  to  bed.     At  seven 
o'clock  the  next  morning  the  larv^  were  all  removed*    In  watch- 
ing this  ant  I  was  much  struck  by  the  difficulty  she  seemed  to 
tperience  in  finding  her  wiij.     She  wandered  about  at  times 
(»st  irresolutely*  and^  instead  of  coming  straight  across  from  the 
ioor  of  the  frame  to  the  cups,  ke[)t  along  the  side  of  the  box ; 
that  in  coming  to  cup  3  she  went  twice  its  far  as  she  need  have 
Jone,     Again,  it  is  remarkable  that  she  should  liave  kept  on  vis- 
liting  the  empty  cups   time  after  time.     I  watched  for  this  ant 
irefully  on  the  following  day  \  but  she  did  not  come  out  at  alL 

During  the  time  she  was  under  observation,  from  1  till  10.45, 
tiough  there  were  always  ants  roaming  about,  few  clitubed  up 
[le  walls  of  the  cups.  Five  found  their  way  into  the  (empty) 
tup  1  and  one  only  to  cup  3.  It  is  clear,  therefore,  that  the  ant 
under  observation  did  not  communicate  her  discovery  of  larvte  to 
her  friends. 


EXPLORATIONS  IN  COLORADO  UNDER  PROFESSOR 
HAY  DEN  IN    1875. 

T^HE  United  States  Geological  and  Geographical  Survey  of  the 
-^  Territories,  under  the  direction  of  Professor  Hayden,  during 
the  season  of  187o,  c^mtinued  the  work  of  the  two  previous  sea- 
sons in  Colorado,  completing  the  southern  and  southwestern  por- 
tions, including  a  belt  fifteen  miles  in  width  of  Northern  New 
Mexico  and  Esistern  Utah* 

The  entire  force  was  divided  into  seven  parties.  The  district 
surveyed  by  the  first  party,  under  A.  D,  Wilson,  embraced  an 
area  of  12,400  square  miles.  It  contains  the  foot-hills  sloping 
eastward  from  the  Front  Range,  the  southern  continuation  of 
the  Sangre  de  Christo  Range,  the  southern  end  of  the  San  Luis 
Valley,  the  extension  of  the  La  Plata  Mountains,  and  the  lower 
conntry  of  the  Rio  San  Juan  and  its  tributaries,  A  small  por- 
tion of  the  sedimenttiry  eastern  foot-hills  was  first  surveyed,  and 
the  work  was  then  carried  westward  to  the  mountainous  vicinity 
of  the  upper  Rio  Grande.  Instead  of  forming  a  well-defined, 
sharply-limited  range,  the  mountains  south  of  the  Rio  Grande  are 
formed  by  a  high  plateau  with  numerous  isolated  peaks*  Botli  the 
plateau  and  the  peaks  mentioned  are  volcanic,  showing  the  char- 
acteristic regularity  of  flows  prevalent  there.  From  the  |>osition 
of  volcanic  beds  composing  the  higher  peaks  it  may  be  inferred 
that  at  one  time  the  summit  of  the  plateau  extended  to  a  consid- 
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erably  higher  altitade  than  at  present.  Towards  the  southwest  it 
drops  off  suddenly  into  the  lower  country  containing  Rios  Piedra 
and  Pinos.  Where  the  plateau  ends,  volcanic  and  sedimentary 
beds  of  Cretaceous  age  appear,  extending  from  the  Rio  Animas 
eastward  to  the  border  of  the  district.  Above  the  Cretaceous 
beds  Nos.  2  and  3  is  a  series  of  shales  and  sandstones  about 
three  thousand  feet  in  thickness,  and  containing  coal  at  a  num- 
ber of  points,  of  unknown  geological  age,  though  the  series  were 
thought  to  be  possibly  parallel  with  the  Trinidad  coal-bearing 
strata,  and  not  of  Cretaceous  age. 

The  work  was  continued  to  the  extension  of  the  La  Plata 
Mountains,  among  which  evidences  of  former  glaciers  were  found. 
In  this  region  also  there  are  evidences  of  the  former  existence  of 
two  very  large  lakes  at  the  close  of  the  volcanic  activity  there. 
The  work  was  then  connected  to  the  north  and  northeast  with 
that  of  1874,  and  therewith  finished. 

The  southwestern  division,  under  the  direction  of  W.  H.  Holmes 
as  geologist,  worked  over  an  area  of  about  sixty-five  hundred 
square  miles.  The  section  of  stratified  rocks  exposed  extends 
from  the  lignitic  series  to  the  Carboniferous,  including  about  two 
thousand  feet  of  the  former,  and  slight  exposures  merely  of  the 
latter.  The  heaviest  seam  of  coal  examined  in  the  lignitic  beds  is 
twenty-one  feet  in  thickness.  In  the  Cretaceous  beds  fossils  oc- 
curred in  ten  distinct  horizons,  which  Mr.  Holmes  expects  to  be 
able  to  identify  with  corresponding  ones  on  the  Atlantic  slope. 
The  section  obtained  is  the  most  complete  and  satisfactory  made 
in  Colorado  up  to  this  time. 

The  prehistoric  remains  in  the  cafions  and  lowlands  of  the 
southwest  are  of  great  interest.  Many  cliff  houses  built  in  ex- 
traordinary situations,  and  still  in  a  fine  state  of  preservation, 
were  examined.  A  good  collection  of  pottery,  stone  implements, 
—  the  latter  including  arrow-heads,  axes,  and  ear- ornaments, — 
some  pieces  of  ropes,  fragments  of  matting,  water-jars,  com  and 
beans,  and  other  articles  were  exhumed  from  the  debris  of  a  house. 
Many  graves  were  found,  and  a  number  of  skulls  and  skeletons 
that  may  fairly  be  attributed  to  the  prehistoric  inhabitants  were 
added  to  the  collection. 

The  western  or  Grand  River  division  was  under  the  charge 
of  Henry  Gannett,  topographer,  with  A.  C.  Peale  as  geologist. 
The  region  surveyed  embraces  the  country  drained  by  the  Un- 
oompahgre  and  Dolores  rivers  and  their  branches,  and  the  work 
extended  about  thirty  miles  into  Utah,  the  total  area  surveyed 
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I  being  about  six  thousand  square  miles.  The  gieology  of  this  diV 
trict  is  comparatively  sim|>k%  there  being  no  great  upUfbs^  nor 

[  many  local  disturbances.  The  sfdimtfutary  bedft  are  all  included 
tinder  th«  Carboniferous,  Red  beds  (Triassic?),  Jurassic,  and 
CretaceouB  series.     Ou  August  15th,  the  work  was  brought  sud- 

I  denly  to  a  close  by  the  Indians. 

The  work  of  the  fourth  diviBion,  directed  by  0»  R,  Bechler, 
extended  over  a  large  area,  situated  from  the  foot*hilU  of  the 
Rocky  Mc»untaiii3  to  the  Upper  Arkansas  and  Eiigle  rivera,  and 
from  a  point  six  miles  south  of  l*ike*s  Peak  to  within  tifteen  miles 
of  Long's  Peak,  incUiding  the  great  mining  industries  of  Col- 

i  orjido. 

The  party  under  Mr.  Gardner  Imd  made  but  little  progress 
when  it  was  prevented  from  doing  further  work  by  the  Indianfi, 
One  of  the  stations  o<.*cupie<l  was  very  important,  namely,  the 
Sierra  la  Sal  Mountain,  which  enabled  Mr.  Gardner  to  secure  an 
excellent  set  of  observations^  thus  ext^*nding  the  triangulation  far 
into  Utah,  and  connecting  the  eastern  work  uf  the  survey  with 
the  great  Colorado  River  of  the  West, 

The  trip  of  Mr.  Jackson,  the  photographer  of  the  expetlitiun, 
to  the  southwestern  portion  of  Colorado  renewed  the  work  of 
1874  on  the  ancient  ruins  north  of  the  present  Moquis  Pueblos. 
Interesting  archrrological  discoveries  in  the  upper  San  Juan  Mesa 
Verdd  and  La  Plate  regions  were  miuhi  by  Mr.  W.  H.  Holmes, 
in  addition  to  his  geological  work.     The  ruins  occurred  only  in 

I  those  caiions  which  had  alluvial  bottoms.  A  strip  of  bottom 
land  only  fifty  yards  in  width  at  the  bottom  of  the  deep  canons 

I  would  yield  maize  enough  to  subsist  quite  a  town.     The  supposi- 
tion that  they  belonged  to  an  agricultural  jjcople  is  strengthened  by    ' 
the  fact  that  in  the  vicinity  of  any  group  of  ruins  there  are  also  a 

[  number  of  little  "  cubby-holes,"  too  small  for  habitations,  but  very 
evidently  intended  for  **  caches  "  or  granaries^  and  the  large  towns 
contain  small  apartments  that  must  have  been  designed  for  the 
same  use.  In  one  place  where  grass,  cedar,  and  arteniisia  flour- 
ish, and  there  is  most  excellent  grazing  land,  these  people  must 
have  had  herds  of  she^p  or  goats  which  they  brought  up  here  to 
graze  during  the  winter,  just  as  the  Ute  and  Navajos  do  at  the 

iprt'sent  time;  and  the   towers  so  frequent   in  this   region  were 

[probably  built  as  places  of  refuge  or  residence  for  the  herders. 

tUpon  the  faces  of  rock  near  one  of  these  ruins  is  an  inscription 

[chipped  in  with  a  sharp-pointed  instrument,  and  covering  some 

liixty  square  feet  of  surface.      Figures  of  gnats*   lizards,  and  hu- 
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man  forms  abound,  with  many  hieroglyphical  signs.  At  other 
points  adobe  houses  of  great  extent  were  discovered.  One  town, 
running  along  the  face  of  a  perpendicular  bluff  for  three  hundred 
yards,  contained  seventy -five  rooms,  with  granaries  and  cisterns. 
In  the  centre  of  the  mass  was  a  well-preserved  circular  apartment, 
a  little  below  the  general  level  of  the  others,  which  was  probably 
an  estrefa.  The  goat  corrals  were  inside,  between  the  houses 
and  the  bluff.  In  another  ruined  town,  consisting  of  houses 
scattered  up  and  down  the  De  Chelly  and  Bonito  rivers,  were 
great  reservoirs  in  which  was  found  abundant  and  excellent 
water. 

A  week  was  spent  by  Mr.  Jackson  at  the  Moquis  towns,  where 
he  obtained  photographs  of  the  houses  and  the  inhabitants.  The 
comparison  between  the  work  of  the  prehistoric  town-builders 
and  the  Moquis  was  very  much  in  favor  of  the  former,  the  high- 
est degree  of  perfection  being  exhibited  in  the  cliff  houses  of 
the  Rio  Mancos  (described  in  the  January  Naturalist),  where 
some  of  the  houses  were  marvels  of  finish  and  durability,  while  in 
traveling  to  the  present  homes  of  the  Moquis  there  wjis  found 
to  bo  a  gradual  merging  of  the  ancient  into  the  modern  style, 
from  the  neatly-cut  rock  and  correct  angles  of  the  prehistoric 
race  to  the  comparatively  crude  buildings  now  made  by  the 
Moquis.  Other  ruins  in  different  canons  were  visited,  the  most 
extensive  of  which  were  in  the  canon  and  valley  of  the  Monte- 
zuma. Here  the  bottom  of  the  canons  once  supported  a  very 
thickly  settled  community.  There  is  in  one  lateral  cafion  an 
almost  continuous  series  of  ruins  for  a  distance  of  twenty-five 
miles.  Throughout  the  lateral  canons  every  available  defensive 
point  has  been  utilized,  and  is  now  covered  with  the  remains  of 
heavy  walls  and  large  blocks  of  houses. 

Another  singular  feature  was  tlie  number  of  holes  cut  into  the 
perpendicular  lower  wall  of  the  canon  for  the  purpose  of  ascend- 
ing the  rock,  holes  just  large  enough  to  give  a  hand  and  foot  hold, 
and  leading  either  to  some  walled-up  cave  or  to  a  building  erected 
above.  Some  of  these  steps  ascended  the  nearly  perpendicular 
face  of  the  rock  for  one  hundred  and  fifty  or  two  hundred  feet. 

Tlie  results  of  this  trip  were  the  collection  of  a  large  number  of 
utensils,  both  modern  and  ancient,  stone  arrow  and  spear  points, 
knives  and  axt»«,  with  photographs  especially  illustrative  of  the 
most  important  ruins,  and  numerous  sketches  of  everything  of 
*  note,  which  will  be  brought  out  in  detail  in  the  regular  publicar 
tions  of  the  survey. 
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mnng  the  summer,  Mr.  P.  R.  Uhler  and  Dr.  A.  S.  Packard^ 
Tr.,  wi*re  temporarily  attached  to  the  survey,  and  made  collec- 
j^ons  of  iiigeot8  in  Colora^hn  Dr.  Packard  investigated  the  rav- 
of  the  destructive  grasshopper  and  other  injurious  insects  of 
Colonido  and  Utah,  with  a  view  to  the  preparatioti  of  a  report  on 
the  injurious  insects  of  the  Territoriefl.  He  also  discovered  a  new 
cave-fauna  on  the  shores  of  Great  Salt  Lake,  and  investigated 
the  Alpine  insects  of  the  Rocky  Mountains. 


RECENT    LITERATURE. 


fc,... .„.„.„..... 

^■Florida.*  —  This  very  vftlimhle  contributiou  to  our  knowledge  of  ihe 
^Barcba&ology  of  North  America  is  modestly  asserud  by  its  ]amente<l  au- 
thor to  be  "a  record  of  what  he  has  observed  and  a  contnbtition  to  the 

knowledge  of  the«e  ancient  relics  of  a  race  which  has  long  since  passed 

^Haway.**  It  certainly  is  all  this  and  more,  akliough  '^  still  very  itjconi- 
^^plete,"  —  a  fact  which  goes  far  to  show  how  wide  a  field  for  exploralioa 
and  study  is  open  to  those  devoted  to  arch3e4:>]ogical  pur^iiiu*  The 
memoir  oi^eos  with  an  admirably  clear  sketch  of  the  characteristic  feat- 
ures of  the  St.  Johu*s  River,  followed  by  a  general  description  of  the 
moutids,  furty-eight  in  number,  the  majority  of  which  are  found  between 
Lake  George  and  Lake  Harney.  These  shell-mounds,  built  up  exclu* 
sively  of  fresh-water  species,  are  peculiar,  in  being  formed  mainly  by 
accumulations  of  AmpuUarias  and  Paludinaa,  with  a  small  percentage  of 
mussel  sheila  (Unios),  as  elsewhere  these  heaps  are  entirely  formed  of 
Uuios,  the  other  shells  being  either  very  scantily  represented  or  alto- 
gether absent.  Those  here  descriljed  *'  are  in  almost  every  case  built  on 
■  the  banks  of  the  river*  resting  either  on  one  of  the  ridges  of  sand  and 
river  mud or  on  land  slightly  raised."     The  accompanying  plate 

(L),  forming  the  frontispiece  to  the  memoir,  illustrates  the  shell-mound 
at  Old  Enterprise.  ^*  From  the  presence  of  tire-places,  iishest  calcined 
^m  shells,  charcoal^  and  implements,  together  with  the  bones  of  edible  ani- 
^^  mals  and  occasionally  those  of  man*  found  at  various  depths  from  top  to 
bottom^  and  the  absence  of  everything  which  might  have  been  ma<ie  by 
the  white  man,  it  seems  certain  that  these  mounds  were  the  accumula- 
tions by  and  the  dwelling-placefi  of  the  earlie«t  ....  infaabitonts,  dur- 
ing the  snooeasive  stages  of  their  formation.'*  Ab  bearing  upon  the 
question  of  the  antiquity  of  these  mounds  and  their  various  contents  of 
human  origin,  Professor  Wyman  remarks  **  that  the  building  of  the 
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»  fV«»A*  WaUr  Skt^'JfmmdM  of  the  St.  John's  River,  Fiorida.   By  Jrffribs  Wtmak,  , 
Hemoirs  of  the  Peabody  Academy  of  Scicilcc.      Votimie  L    Number  4.   SAlem, 
M«if. :  Fubtished  by  the  Act^demy.   December^  1875.   Royd  870,  pp.  94.  With  a  map 
and  nine  plates. 
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rooutids  extended  through  very  loDg  periods  of  time  mid  were  the  refiult 
^of  very  filow  accuiuulaUoit,  or  ttial  the  aheUa  existed  formeHy  in  much 
ftter  quantities  than  now,**  Grantiug  tlie  probability  of  the  latter 
(^iilppotition,  tl]e  former  seems  much  the  more  reasonable,  and  every  fact 
dUooveired  with  rderenoe  to  these  mouada  strengthens  the  probability,  if 
we  EQtist  so  limit  it,  of  the  great  age  of  these  traoes  of  a  perished  race. 
It  is  a  curious  fact  that  stone  implements  *'were  seldom  met  with  in 
making  excavations  in  the  shell-mounds/'  inasmuch  as  we  associate  them 
with  all  early  traces  of  human  occupancy  of  any  locality ;  but  some  few 
•pedmeDS  were  met  with,  acid  we  recognise  them  to  be  such  paleolithic 
forma  as  characterize  the  French  bone  cav€«  (sea  Rellquise  Aquitanicte) 
and  eren  tliose  of  an  earlier  dale,  since  some  are  mentioned  by  the  author 
as  **  resembling  somewhat  tlie  celts  of  the  St.  Acheul  pattern,"  The 
figures  on  Plate  11.^  especially  1,  %  and  7,  are  also  identical  in  form  with 
the  rude  implements  from  the  river  gravels  of  the  Delaware  Valley 
(New  Jersey),  as  comparison  with  specimens  in  the  Cambridge  museum 
will  show.  Here  again  we  have  an  undoubted  indication  of  the  antiq- 
uity of  the  shell-mounds,  and  of  their  pre-Indian  origin.  Of  the  poi« 
tery  it  is  remarked  that  fragments  ^*  exist  in  the  later  but  not  in  the  old- 
est mounds."  This  would  indicate  an  acquirement  of  the  knowledge  of 
utilizing  clay  for  making  cooking- vessels  while  the  mounds  were  in  course 
of  construction,  or  accumulation,  and  certainly  the  specimens  from  the 
mounds  Hgured  Plate  V.,  figs.  3,  4,  5,  and  6,  are  of  the  very  rudest  de- 
scription«  and  less  elaborate  in  ornamentation  than  much  of  the  ware 
made  by  the  Indians  of  the  more  northern  and  western  States.  Pro^ 
fosaor  Wymau  remarks  that  **  a  comparison  of  the  pottery  from  the  shell- 
heaps  of  the  St.  John's  with  that  from  other  parts  of  Flonda  shows  the 
important  fact  that  they  have  but  little  similarity." 

Besides  descriptions  of  stone  implements  and  those  of  bone  and  of 
shell,  admirable  chapters  on  pottery,  human  remains,  traces  of  cannil^aliBm, 
flattened  tibia%  and  allied  subjects,  go  to  make  up  the  contents  of  this 
important  memoir.  We  have  not  space  to  allude  to  these  in  detail* 
Certainly  no  stndeot  of  American  archaeology  can  do  without  the  work^ 
if  he  wiahes  to  be  well  informed  in  this  branch  of  the  science. 

MARecHJLLL*s  NoMENCLATOB  ZooLOGicus.* — The  Zoological  and 
Botanical  Society  of  Vienna  published  in  1873  a  Nomenclator  Zoolog- 
icus,  prepared  by  Count  Marschall,  and  intended  to  serve  as  a  supplement 
to  the  well-known  work  of  Agassiz*  Not  having  been  issued  by  a  reg- 
ular publishing  bouse,  the  volume  is  less  known  than  it  would  otherwise 
be.  It  purports  to  include  all  names  of  genera  proposed  for  animals  be- 
tween 1846  and  1868,  besides  a  few  which  were  overlooked  in  the  work 


t  Nommtolaior  Zodhgieut  r  continens  nomlaa  ijstemstica  generum  aaimaKasi  lam 
rlrentiam  qvLnm  foitilium.  sccimdum  ordiiiom  Blphabeticum  ditposita  lab  aaspiciU  et 
•umpttbui  C  B.  Societatis  Zoologico-BotsniciB,  coiiBcriptas  a  corotte  Acocsto  dr 
MAascH^LU.     6to,  pp«  tu  482,     VindoboniD*     1373. 
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of  Agassi z.  Jt  is  not,  however,  based  upon  the  comprehensive  plan 
which  renders  the  earlier  work  so  valuable,  and  is  far  inferior  to  it,  not 
only  in  plan  but  in  execution.  As  far  as  we  have  noticed,  all  names  of 
groups  higher  than  genera  have  been  omitted  ;  the  value  gained  by  their 
introduction  would  have  far  more  than  compensated  for  the  slight  addi- 
tional labor  re(|uired.  To  have  added  tlie  derivations,  as  Agassiz  did, 
would  have  so  greatly  augmented  the  labor  of  the  compiler,  besides  in- 
creasing the  cost  of  the  work,  that  we  can  scarcely  blame  the  omission, 
valuable  as  they  would  have  been.  What  we  deem,  however,  one  of  the 
prime  defects  of  the  work  is  that  the  names  are  not  grouped  in  a  single 
series,  but  are  scattered  under  twenty-one  distinct  headings  (representing 
as  many  groups  of  the  animal  kingdom),  and  no  general  index  is  far- 
nished ;  one  of  the  most  frequent  uses  to  which  works  of  this  nature  are 
put  is  in  searching  whether  a  name  which  it  is  proposed  to  adopt  is  already 
in  use  in  zoology ;  but  for  this,  one  must  now  look  through  twenty-one 
different  lists.  When  we  add  that  the  work  is  full  of  misprints,  has  many 
names  out  of  the  intended  alphabetical  order,  and  is  certainly  by  no 
means  complete,^  we  are  obliged  to  confess  that  a  most  useful  intention 
has  been  spoiled  in  the  accomplishment. 

Hentz*s  Spiders  of  the  United  States.* — Besides  its  regtdar 
publications  of  Memoirs  and  Proceedings,  the  Boston  Society  of  Natural 
History  publish  a  series  of  Occasional  Papers.  The  first  of  these  was  a 
collection  and  reprint  in  elegant  style  of  the  miscellaneous  papers  of  the 
late  Dr.  T.  W.  Harris.  A  more  useful  work  is  the  present  reprint  of 
the  papers  on  our  spiders,  by  Mr.  Hentz.  In  its  present  form  it  will  be 
the  starting-point  for  future  studies  on  this  subject,  and  prove  exceed- 
ingly useful  from  the  large  number  of  excellent  figures,  which  represent 
however,  s{>ecies  chiefly  from  the  Southern  States.  The  work  has  passed 
through  careful  editorial  hands,  and  the  drawings  and  notes  by  Mr. 
Emertoii  add  not  a  little  to  the  usefulness  and  value  of  the  work.  A 
biographical  sketch  is  given  by  Mr.  Burgess. 

Morsk's  First  Book  of  Zoology.'  —  The  fact  that  a  second  edition 
of  this  attractive  little  book  has  so  soon  api)eared  is  good  evidence  of  its 
entire  fitness  as  an  elementary  book  of  zoology.  The  few  typographical 
errors  which  occurred  in  the  first  edition  have  been  corrected  ;  otherwise 
the  book  is  the  same,  and  to  our  mind  in   its  present  form  unexception- 

^  As  a  single  instance  we  may  cite  the  entire  absence  of  the  numerous  genera  pro- 
posed by  Fieber  in  Lotos,  during;  1854.  This  is  the  more  remarkable  as  Fieber's 
pa|)ers  were  noticed  at  the  time  in  a  literary  review  published  in  Count  Marschall** 
own  country,  the  Bericht  d.  Oesterrcich.  Literatur. 

*  T7te  Spidert  of  the  United  Slates.  A  Collection  of  the  Arachnological  Writings 
of  Nicholas  Marcellur  Hkntz,  M.  D.  Edited  by  Edward  Btkoess,  with  Notes 
and  Descriptions  by  Jambs  II.  Emerton.  Occasional  Papers  of  the  Boston  Societj 
of  Natural  History.  II.  Boston.  1875.  8vo,  pp.  117.  Witb  21  plates.  Cloth, 
S3.50 ;  paper,  ^.00. 

»  Firiu  Book  of  Zodloffi/.  By  Edwabd  S.  Morse,  Ph.  I).,  etc.  New  York :  D.  Ap- 
pleton  &  Co.     Second  Edition.   12mo,  pp.  190.   1876.    With  many  wood-cuu.    $1^25. 
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;  taocl-lNiok  Jbr  b&ys  and  girl«.  We  hope  to  &e<}  it  inlroduced 
'  ecbool  in  the  country,  for  sooner  or  later  zodlogy  will  bave 
to  be  tau^lit  in  nil  our  oomniou  »choolst  at  lea^it  so  much  of  it  ns  to 
Cftuse  cbildreo  to  collei*e  unci  observe  the  fx>mn)ou  animuls  they  meet 
witb  in  their  daily  walks*  An  exctfllent  feature  of  thiii  liook  is  that  the 
child  19  led  to  exaxDiDe  the  object  and  compare  it  with  others,  and  is  then 
stimulated  tn  flee  how  it  acts  thus  uDf^rm^oiougly  getting  some  glmipseB 
at  lenst  of  the  principles  of  morphology  and  physiology*  The  objects 
are  called  by  their  common  namc^s.  The  author  has  had  the  good  sense 
lo  omit  the  scientific  names,  thus  rendering  the  book  vastly  more  attract- 
ive and  ttseful.  Many  rearlers  are  an^tious  to  first  learn  the  Latin  names, 
and  are  too  often  eoutent  to  stop  here.  The  scientific  name  is  the 
thing  of  least  importauce.  The  author  well  illustrates,  in  the  preface, 
the  difTicuUy  and  mental  confusion  resulting  from  the  present  state  of 
jsodlogicai  nomenclature,  the  bane  or  necessary  evil  of  tlie  study  of 
biology. 

TtiE  Movements  and  Habits  of  Climbikq  Plants.*  —  Wo  wish 
to  refer  our  readers  to  a  review  of  this  book,  and  of  Mr,  Darwin's  treatise 
on  Insectivorous  Plants,  in  recent  numbers  of  the  Nation,  Our  readers 
will  recognize  in  the  review  the  thorough  analysis  and  clear  statement 
which  characterize  Professor  Gray's  criticisms.  It  may  be  well  to  add 
to  the  review  a  single  statement  which  is  based  on  the  opening  sentences 
of  Climbing  Plant*  ;  namely,  that  Mr.  Darwin  had  hi^  attention  6rst 
called  to  the  subject  fevernl  years  ago,  by  a  short  paper  by  Professor 
Gray  on  the  movement  of  oertain  tendrils. 

Rbcbitt  Books  and  PAMruLKTS.  —  Natiir&l  History  and  Antuiultic*  of  Selbornc. 
By  G(lbort  White.  With  Notes,  by  Frunit  Buckland  ;  &  Chaj^ter  on  Aniiijnitie*.  by 
I^rJ  Beltiorne ;  and  New  LetterB.  Illnairated  by  P.  H.  Delamoti;.  London  :  Mac- 
tnillan  k  Co.     ia75.    8?o,  pp.  59L    $12,00. 

Notftc  Mythology  ;  or  the  Religion  of  our  Forefathers,  Conuinin;^  it) I  the  MylhA  of 
the  Kildas,  M'stcmstLE^^d  and  interpretwl.  With  an  Iniro*Iuctiun»  Vwjibulary,  and 
Index.  By  R.  B.  Anderson,  Chicago :  8.  C  Griggs  &  Co,  1675.  ISmo,  pp.  479. 
iS.50. 

IMocipal  Characters  of  the  Dinoccrata,  Part  1  By  Prof*  0»  C.  Mar»h.  With 
six  plates,  (From  tho  Aitericaa  Journal  of  Sciencu  and  Artj^,  Febniary»  1876.J 
8vo,  pp.  6, 

The  Microicopica!  Kxamination  of  Crud«  Drugs  and  other  Vegetable  Product!, 
By  Prof.  M.  W.  Harrington,     Ann  Arbor,  Mich,    8ro,  pp.  34, 

Fre«h-Watsr  Sliell-Mound*  of  St»  John*i  River,  Flurida.  By  JefTHes  Wyman. 
(Peabc>dy  Academy  of  Science,  Fourth  Memoir.)  Sakm,  Maf».  1871^*  Royal  8vo^ 
with  nine  plat^.  pp.  94,     $2.00,     For  ialc  by  the  Naturalist'*  Agency, 

Harbor*  of  Alaska,  and  tho  Tides  and  Currents  in  their  Vicinity  By  W.  H.  DaU. 
Appendix  Coast  Survey  Report.  Washington,  D.  C.  No.  tO.  4 to,  pp.  36.  Witli 
a  ikctch. 

Re^iort  of  Geographical  and  Hydrog;mphicAl  fixploratioiis  on  the  Coa>t  of  AlMka 
By  VV.  H,  Dall.  U.  S.  Coast  Survey.  Appendix  No.  II,  Washington.  D.  C.  4 to, 
pp.  i:^;     With  a  map. 

»  The  Mtivtmtnia  and  HahUi  of  Climbing  PhnU,  By  Cuabucs  Darwih.  Lou. 
don  :  John  Murray.     1875. 
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Report  on  Mt.  St  Eliat.  Bj  W.  H.  Dall.  (From  the  U.  S.  Coast  Sarrey  Report 
for  1875.)     With  a  map  and  sketches.     Washington,  D.  C    July,  1875.  4to,  pp.  3S. 

Notes  on  the  Yucca  Borer  (Me^htfrnus  yucca).  By  C.  V.  Riley.  (Trans.  Acad. 
Sciences,  St.  Lonis,  January,  1876.)    St  Louis.     1876.    8vo,  pp  23.     With  cuU. 

Note  snr  les  MoUusqnes  de  la  Formation  Post-Piioc^ne  de  I'Acadie.  Par  G.  F> 
Matthew.    Bruxeiles.     1875.     8vo,  pp.  19. 

On  the  Surface  Geology  of  New  Brunswick.  By  G.  F.  Matthew.  (Canadian 
Naturalist,  vii.,  No.  8.) 

Remarks  on  the  Variation  in  Form  of  the  Family  StrepomatidsB.  With  Descrip- 
tions of  New  Species.  By  A.  G.  Wetherby.  Cincinnati.  1875.  8vo,  pp.  12.  With 
a  plate. 

DeaeriptiTe  CaUlognes  of  the  Photographs  of  the  United  States  Geological  Survey 
of  the  Territories  for  the  Years  1869  to  1875  inclusive.  Second  Edition.  W.  H.  Jack- 
ton,  photographer.     Washington,  D.  C.    1 875.     8vo,  pp.  81 . 


GENERAL   NOTES. 

BOTANY.i 

Astragalus  Robbinsii  Gray.  —  As  some  botanists  seem  to  sup- 
pose this  plant  extinct,  it  may  be  of  interest  to  them  to  know  that  the 
station  has  never  been  lost,  and  that  at  any  time  since  Oakes  used  to  col- 
lect it  until  now,  fine  specimens  have  been  easily  obtained.  It  is  abun- 
dant over  the  very  limited  area  where  it  grows,  and  has  never  been  foand 
anywhere  else,  I  believe.  Ffiw  plants  are  so  exceedingly  restricted  in 
their  range,  for  its  habitat  consists  only  of  a  space  about  five  hundred 
feet  long  and  from  fifty  to  one  hundred  feet  wide.  This  is  on  one  bank 
of  the  Winooski  River,  near  Burlington,  where  the  limestone  ledges  are 
OTerflowed  by  every  freshet.  This  limestone  is  very  hard  and  compact, 
and  full  of  crevices  which  are  filled  with  sand  mixed  with  a  little  mold. 
In  these  crevices,  or  less  often  in  hollows  that  have  been  filled  with  earth, 
the  astragalus  grows,  sending  its  roots  from  six  inches  to  a  foot  or  even 
more  down  into  the  crevice.  It  does  not,  so  far  as  I  have  noticed,  ever 
grow  higher  on  the  bank  of  the  river  than  the  spring  floods  reach,  nor 
away  from  the  expose<l  limestone  rock.  Potentilla  frtiticosa  is  found 
abundantly  in  the  same  location,  and  less  abundantly  Anemone  muUifiiia 
and  Campanula  rotundifolia,  and  also  several  less  numerous  species  of 
Oompotita^  Salixy  etc.  —  G.  H.  Perkins. 

The  PoTATO-BLiGnT.  —  A  very  important  step  has  recently  been 
made  in  our  knowledge  of  the  history  of  this  disease.  It  is  about  thirty 
years  since  it  was  first  clearly  traced  by  M.  Montague  in  France,  and 
the  Rev.  M.  J.  Berkeley  in  England,  to  a  parasitic  fungus,  Botrytie  or 
Peranoepara  infestans,  which  first  attacks  the  haulms  and  leaves,  and 
eventually  causes  the  decay  of  the  tubers.  Two  modes  of  asexual  re- 
prodnction,  by  means  of  **  simple  spores  "  or  conidia,  and  actively  moving 
swarmspores  or  zoospores  which  penetrate  the  s.omata  of  the  host,  have 

*  Conducted  by  Prof.  G.  L.  Goodalk. 
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iliar  to  botaDisiU;  but  it  has  berji  reserve*?  for  the  well. 

Ogi&U  Mr.  Worlhiiiglon  G.  Smith,  of  Loiulon,  to  discover 

|tiite  recently  tlie  serua!  mode  of  reproductiou,  which  is  quite  analogous 

that   already  known  in  other  spede«  of  the  sarao  genus.     Oq  the 

lyctilium,  wiihiii  the  clecaying  ti^suea  of  the  jwiuto-plant,  are  produced 

be  true  sexual  organs,  the  antheridia  aud  oogouia,  each  of  the  latter 

Dntatoing  a  germinal  et^U  or  otmpliere  which  is  fertilised  by  a  fecundat- 

ng  tube  put  out  by  tho  anthcridiiim,  which  discbarges  it«  contents  into 

^le  protoplasm  of  the  oiisphere,  thus  converting  the  latter  into  an  oospore 

»r  "  resting  spore/*     The  germination  of  this  latter  body  has  not  yet 

en  observet).     The  chief  point  of  practical  im{)artauce  in  this  discovery 

that  it  disposes  of  the  theory  which  had  been  started  of  an  "  alternation 

Elf  generations,"  namely,  that  the  spores  of  the  potato-^fungns  germinate  on 

I  other  plant  than  the  potato,  producing  a  fungus  which  had  not  been 

^niccd  as  identical  with  the   Peronospora,  the  B;:K>res  of  this  again 

iucing  the  potato-fungus.     The  ground  which  ha^  to  be  worked  over 

sr  the  destruction  of  the  disease  is  thus  considerably  limited*  —  A.  W.  B. 

Nrw   Classifigatiok   or  Cryptogams,  —  In   the  last  edition  of 

lis   Lehrbuch   der  Botanik,  Prof.   J.  Sachs  proposes  a  new  daasifica- 

|.|ion   of  the   lowest  section    of  cryptogams,  which    he    distinguishes  as 

\Th(tliophiftegf  including  the  classes,  hitherto  considered  distinct^  of  Algte, 

Tungi,  Lichens,  and  Characefle.     He  divides  the  section  into  four  classes, 

ach  consisting  of  two  parallel  senea,  the  one  eontainiDg  chlorophyll  and 

ommonly  known  as  Algse  (including  Characeae)  ;  the  other  destitute  of 

tehlorophyll  and   commonly  known  as   Fungi  (including  Lichens).     The 

Iclasaes  are  as  follows:     Class  L  PROTorHYTA.     This  class  comprises 

llhe  simplest  known  forms  of  vegetable  life^  unicellularf  or  the  cells  con* 

■iiecteil  into  ^laments,  rarely  into  more  complicated  tissues ;  no  mode  of 

*  lexual  repro<luction  is  known.     To  the  chlorophyll-containing  series  be. 

long  the    Vhtoocoecactof^  Noftocaceo!,   Oseillitiorieity  RimUtiriem,  Sc^(on~ 

etneiF,  and  the  PalmellactiP  (in  part) ;  to  that  destitute  of  chlorophyll  the 

Sthigomtfcetes  (bacteria)  and  Sarcharomtfce^  (yeast).     Class   2.     Troo- 

SP0REL£.     Asexual   propagation  various ;  sexual   propagation  by  means 

of  gygospores,  the  reault  of  a  process  of  conjugation.     This  is  divide*J 

into  two  sections.     In  the  first  the  conjugating  cells  are  locomotive,  as  in 

the     Vohocinem   and    HydrodicttfefE    (containing   chlorophyll),    and    the 

Myomycete^  (ilestitute  of  chlorophyll) ;  the  second  section  includes  the  forms 

in  which  the  conjugating  cells  are  stationary,  namely,  in  the  first  series 

the  ConJugatiE  (comprising  the  Metocarpete^  Tygutrnets^  Detundiffp,  and 

DitUomace<E)  ;  in  the  second  series  the  TygomyceUs  (comprising  the  Mu^ 

corim   and    Pipio€ephalid<e).     Class    3.    05&pore^.    Reproduction    by 

oogonia,  containing  an  oo^phere  or  embryonic  cell*  l>ecoming  an  oospore 

or  resting-spore  by  the  act  of  impregnation.     In  the  series  containing 

chlorophyll  are   Spkmropftfa,   Vancftena,  the  Otdogonem,  and   Fucacem ; 

in  the  series  destitute  of  chlorophyll  the  Saprohginea  and  Peronoxpartie* 
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CUm  4.  CARPOSPORE.A.  A  distinct  orgao,  or  "  sporocarp/*  results  from 
the  process  of  the  fertilization  of  the  female  organ,  or  carpogonium. 
Id  the  first  series  are  the  ColeochcBtcBj  Floridece^  and  CharaeetB  ;  in  the 
seoood  the  AuomyceUt  (including  Lichens),  Aecidiomycetei^  and  Patidi- 
omyeetet.  This  classification  of  the  lower  Cryptogams  ap|)ears  to  be 
founded  on  sounder  principles  and  a  more  thorough  knowledge  of  their 
structure,  and  especially  their  mode  of  reproduction,  than  any  hitherto 
pro|K>fl<«d.  —  A.  W.  B. 

••TwiSKS  WITH  THE  SunV — A  Correspondent  writes  to  inquire 
whether  this  expression,  frequently  applied  to  certain  twining  plants,  is 
correct  He  suggests  that  it  might  not  apply  to  plants  growing  in  the 
southern  hemiHphere.  The  expression  ^'  with  the  hands  of  a  watch  '* 
is  conveniently  employed  in  place  of  the  above,  and  seems  to  remove  all 
possible  ambiguity.  If  one  wishes  to  guard  more  completely  against 
captious  quibbling,  he  may  amplify  the  expression  thus:  ^'  in  the  direction 
taken  by  the  bands  of  a  watch  held  face  upwards,  in  front  of  the  ob- 
server.*' —  L. 

Sets  of  Xamkd  Fungi.  —  We  are  glad  to  In;  able  to  state  to  the 
readers  of  the  Naturalist  that  Mr.  Byron  D.  Ilalsted,  Assistant  in 
Botany  at  the  Hussey  Institution,  Jamaica  Plain,  can  furnish  to  any  who 
desire,  at  So.Oi)  each,  sets  of  fungi  numbering  fifty  well-determined 
s|>ecimens  in  each  set. 

Botanical  Prizes. — The  following  prizes  were  awarded  in  1875, 
by  the  French  Academy. 

The  Desmazieres  prize  in  cryptogamic  botany  was  divided  between 
M.  Emile  Bescherelle  for  his  Mosses  of  Mexico  and  New  Caledonia, 
and  M.  Eugene  Fournier  for  his  Ferns  of  the  same  countries.  From 
the  report  we  learn  that  three  hundred  and  fifty-nine  species  of  Mexican 
mosses  have  been  identifieil  by  Schim])or  and  Bescherelle.  In  New 
Caledonia  there  have  l)een  found  one  hundred  and  thirty  species.  Four- 
nier gives  five  hundre<l  and  ninety-five  s|)ecies  of  Mexican  ferns,  one 
hundreil  and  seventy-eight  of  which  are  j)eculiar  to  Mexico.  lie  reports 
two  hundre<l  and  fifty -nine  species  of  ferns  in  New  Caledonia. 

The  Barbier  prizes  for  dis<^jveries  in  medicine  and  botany  were  given 
to  Albert  liribin  and  M.  Hardy  for  their  investiiiJition  of  the  new  drug, 
jaborandi,  the  leaves  of  PUocnrj)n8  pinnatus,  a  i)Iunt  of  the  rue  family. 

Botanical  Pafkhs  in  Ukcknt  Pkkiodicals.  —  American  Journal 
of  Science  and  Arts,  P^ebruary,  1870.  Dr.  Gray  criticises  at  some 
length  a  recent  paper  by  Naudin,  On  the  Nature  of  Heredity  and  Varia- 
bility iu  Plants. 

Bulletin  of  (he   Torrey  Ihtanical    Club,   New    York,  January,  1876. 

The  question  of  the  nativity  in  North  America  of  some  members  of  the 

gourd  family  is  treatcnl  of   at  length   by  J.   Hammond  Trumbull,  and 

on  purely  philological  grounds  the  conclusion   is   reac^hed  that  at  least 

species  Itciring   Indian   names  were   not  known  until  they  were 
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found  i&nd  deecrihed  iji  Kortii  America.  Profeaaor  Eatou  describes  Ophia- 
IgloMum  patmatum  Plumier»  a  rare  fern  detected  by  Dr,  Chajpmftn  id 
]  Florida*      C^erm  Walfii  is  described  by  A.  Wood. 

Amertemt  Affricttltartst,  February »  1876.     How  Flowers  are    Ferti* 

liized,  by  Prof,   Ami  Gray  (devoted  to  oompouud  flowers,  with  cut*  of 

JLeptosyDe,  a  plant  from  the  seia-Bhore  in  the  southern  part  of  California)* 

Nature^  January  13,  1876,     Fertilixatlon  of  Flowers  by  Insects,  xii* 

Further  Obserf^ationti  on  Alpine  Flowers,  by  Herman  Miiller  (with  cuts 

of  the  corolla  of  Rhinanthus  atertorolophui). 

The  Canadian  Journal  of  Scitmce^  Lii^ature,  and  HUtory^  Toronto, 
Decembert  1875.  Plants  of  the  Eastern  Coast  of  Lake  Huron,  by  John 
Gibson,  B.  A,,  F.  G*  S.»  and  John  Macoun,  M.  A.  (A  list  comprehend- 
ing the  Phicnogams,  vascular  Cryptogams,  and  the  Musses  of  the  ea^^t- 
fern  coast  of  Lake  Huron,  and  their  distribution  through  the  northero 
And  western  portions  of  British  North  America.) 

The  Monthly  Microxcojnf^al  Journal^  January,  1876.     Reproduction  in 
the  Mushroom  Trilie,  by  W.  G,  Smithi  F.  L.  S.  (an  aooount  of  repro- 
[  ductioD  in  Capri nuM  radiaiui)* 

Oamptes  rmdui^  December  20, 1875.    Remarks  on  the  Theories  of  the 

I  Formation  of  Saccharine  Matters  in   Plants,  and  especially  in  the  Beet, 

I  by  CI.  Bernard.     (''  In  the  leaves  of  plants  there  exist  sometimes  starch, 

,  or  dextrine,  or  glucose,  or  cane  sugar,  or  inverted  sugar.     What  has 

[  been  said  relative  to  the  transfer  and  transformation  of  these  saocharoid 

principles  from  the  leaves  to  other  parts  of  the  plant  hoK  been  based  on 

hypothetical   views,  and  not  on  experiments*")     BoussiDgauIt  reraarke*! 

that  the  sugar  of  Agave  is  chiefly  saccharose,  formed  and  treasured  up  in 

the  leaves. 

Bulletin  de  la  Soei^te  chimiquf  de  Paris,  December  20,  1875.     On 

the  Presence  of  a  Crystallizable  Sugar  iu  Germinating  Cereals,  by  G* 

Kubnemann.  (The  author  isolated  a  small  amount  of  sugar  identical  with 

I  saccharose,  from  sprouted  barley.)     Researches  on  Sugar  and  DeJctrin  in 

[Btrley,  by  G,  Kuhnemann.     (The  author  found  no  dextrine  or  glucose* 

^  bnt  a  crystallizable  sugar  and  a  substance  to  witich  he  gives  the  name 

ftfitffniif,) 

Bulitltn  menmei  di  la  Saciete  d'Acclimataiion,  September,  1875.  Use- 
fiil  Plants  of  Japan,  by  Dr.  VidaL  (This  paper  enumerates  the  plants  of 
Japan  which  yield  food,  drugs,  and  useful  products.) 

Atti  d$lla  Soeitth  Jtaliana  di  Scienze  Nafurali,  Vol.  XVH,  Fasc.  111^ 
1875.  Later  Observations  and  Considerations  respecting  Dichogamy  in 
the  Vegetable  Kingdom,  by  F.  Delpino.  The  thitxl  ami  fourth  jmrts  of 
the  work  noticed  in  the  Naturalist  for  January,  187G,  page  42. 

Ofvetngi  a/KongL  Vetenskaps  Akad.  F{)rhandlinQar^  Stockholm,  1874. 
Descriptions  of  Mosses  collected  by  N.  J.  Anderson  during  the  V^oyage 
of  the  Frigate  Eugenie,  1851-58,  by  John  Angstrom.  (Includes  Hepat- 
ic»  as  well  as  true  Musci.) 
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Fhra^  1875,  No.  29.  Dr.  J.  Miiller  gives,  in  the  form  of  an  analytical 
key,  some  account  of  new  Brazilian  Ruhiacea,  (This  is  continued  in 
No.  30.)  Dr.  Leopold  Dippel  replies,  with  great  asperity,  to  a  recent 
communication  by  Dr.  Sanio  respecting  the  nature  of  the  cell- wall  in 
cambium.  No.  81.  Dr.  Lad.  Celakovsky,  On  the  Intercalated  Epipetal- 
ous  Circle  of  Stamens  (continued  in  No.  32,  not  yet  finished).  On  the 
(3enesis  of  Coloring  Matters  in  Plants,  by  Dr.  Carl  Kraus,  of  Triesdorff 
(treating  of  the  relations  of  chromogen  to  the  colors  of  flowers,  etc). 
No.  33.  Lindberghs  new  classification  of  the  fifty-nine  genera  of  Eu- 
ropean HepatictB  is  reprinted  from  a  memoir  in  Acta  Societatis  Scientiarnm 
FenniiB  X.  President's  Clark's  lecture  On  the  Circulation  of  Sap  in 
Plants,  1874,  is  criticised  at  some  length.  The  reviewer  is  discriminating, 
and  points  out  some  possible  errors  of  interpretation,  but  appears  to  have 
thoroughly  appreciated  the  wide  range  of  experiments,  and  the  energy 
with  which  the  work  was  done. 

Botaniiche  Zeitungy  No.  52.  On  the  Development  of  Cambium,  by 
Dr.  W.  Velten  (examining  Prof.  N.  J.  C.  Muller's  views  in  regard  to 
the  development  of  Cambium).  Reports  of  Societies:  Berlin:  Brefeld 
on  Development  of  Certain  Fungi.  This  number  contains  an  interesting 
obituary  notice  of  Dr.  Bartling,  author  of  Ordines  Naturales  Planta- 
rum  (1830),  and  professor  at  Gottingen.  Dr.  Bartling  was  born  at 
Hanover,  December  9,  1798,  and  died  November  19,  1875.  No.  1 
(January  7,  1876).  On  the  Influence  of  Light  on  the  Color  of  Flowers, 
by  E.  Askenasy.  (This  account  of  experiments  is  not  yet  finished.)  A 
few  notices  of  plants  by  Ascheron.  Professor  Pfeffer  criticises  with  the 
greatest  severity,  in  a  i)ook-notice,  the  recent  paper  on  vegetable  move- 
ments, by  £.  Heckel,  of  Montpellier.  He  insists  that  Heckel  has  not 
observed  ordinary  caution  in  his  work,  and  his  results  are  wholly  un- 
trustworthy. A  notice  of  the  paper  and  the  review  will  be  soon  given 
in  a  general  note. 

ZOOLOGY. 

Baktramian  Namks  again  :  An  Explanation. —  In  Dr.  Couea's 
reply  to  my  critique  ujwn  his  article  on  Bartram's  ornithological  names 
he  seems  to  have  misunderstood  my  admissions,  inasmuch  as  he  says  I 
have  yielded  the  very  point  1  wished  to  refute.  The  point  at  issue  is 
not  whether  *•*'  Bartraurs  identifiable,  described,  and  binomially  named 
species  "  are  entitled  to  recognition,  for  no  one  would  be  foolish  enough 
to  deny  that.  The  few  names  of  this  character  in  Hartram^s  long  list, 
or  the  **five  or  six  "  among  the  twenty  (not  ten)  Dr.  Coues  claimis  as 
Bartramian  in  origin,  I  have  of  course  freely  admitted.  But  I  do  not 
see  how  excluding  al>out  three  fourths  of  the  namos  claimed  by  Dr. 
Coues  as  properly  originating  with  Burtram  is  admitting  the  main  point 
at  issue,  which  is  the  recognition  of  species  not  idcntifiably  described, 
^e  real  difference  between  us  is  as  to  what  constitutes  a  description. 

^ile   Dr.  Coues   considers  that  such  vague   references  to   species   as 
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)  %  Fale6  puQariut,  Uie  chicketi  hawk,"  "  *  Cal4!mdra  pratsn$%$,  the  May 
M,*'  **  •  Pasar  OffruHi,  the  little  tiehi  sparrow/'  etc,  are  to  he  regarded 

descriptions^  etpeeially  if  the  coiucideuoe  of  favorable  circumstauoea 

riders  it  posftible  lo  ffU€$$  with  tolerable  certainty  what  birds  were 
aeaDC,  I  do  not  Neither  do  I  ooosent  that  nminea  such  as  these,  whose 
ftpplicatioii  is  mainly  determiuable  by  a  prooess  of  exciusioD  based  on 
the  subsequent  aocumuktion  of  knowledge  for  three  fourths  of  a  century, 
shall  be  taken  to  supplant  others  which  have  become  familiar  through 
long  use,  and  which  were  originally  aocompunied  by  carefully  and  ijUel- 
ligently  prepared  deocriptiotis,  and  in  many  casa»  also  by  admirable 
figures. 

If  Dt»  Coues  had  insisted  on  the  recognition  of  only  those  Bartramian 
names  really  identifiable  by  Bartram^s  descriptions^  I  should  have  ac- 
cepted them  without  a  word  of  protest ;  but  wlieu  he  coupkd  with  thefti 
three  times  as  many  more  which  can  be  determined  only  on  some  other 
basis,  and  then  rarely  with  any  de^ee  of  certainty,  I  deemed  it  an  inno- 
vation not  to  be  quietly  endured.  I  am  very  glad  to  see  that  even  Dr< 
Coues  himself  has  abandoned  this  extreme  ground  in  his  reply  to  my 
critique. 

In  eoncluaion  I  may  say  that  I  do  not  feel  that  Dr.  Coues  gave  the 
reference  to  Bartram*6  reoognttion  of  the  variation  in  si^e  in  animals  of 
the  same  species  fh>m  different  localities  quite  the  consideration  it  merits, 
for  Bartrara  not  only  observed  the  facts,  but  correlated  them  into  a  gen^ 
eral  statement*  and  even  raised  the  inquiry  whether  these  differences  be 
not  the  r<i«ult  of  oondltioos  of  environ ment^ — whether  **the  diflerent 
soil  and  situation  of  the  countiy  may  have  contributed  In  some  measure 
in  forming  and  utahUghin^  the  didTereuce  in  tize  and  other  qualiiies  be- 
twixt ihenu"  —  J,  A.  Allek. 

Pelicans  ik  San  Francisco  Bat.  —  Pelicans  (P,  fuscui)  are  un* 
usually  numerous  in  San  Francisco  Bay  this  aeasoa,  esi^ecially  on  the 
eastern  side,  along  the  Oakland  nbore.  Recently,  during  a  dense  fog«  a 
white  [>elican  {P,  erythrorh^eus)  measuring  ten  feet  &om  tip  to  tip  of 
wings  flew  into  the  arms  of  a  man  in  San  Francisco.  —  B.  £.  C*  Steauns^ 

Bkaus  akd  PAJrriiERs  on  the  Pacific  Coast, —  Nine  cinnamon 
bears  were  recently  caught  with  steel  traps  on  a  ranch  on  tlie  coast  near 
Bode^ga  Corners,  Sonoma  County,  California;  and  William  Bonness,a 
settler  on  the  Little  Chico,  in  Butte  County,  kille<l  last  month  a  family 
of  California  lions  consl«tlng  of  the  parent  pair  and  two  cubs.  Robert 
Ford  tilso  killed  three  in  Oregon  last  month,  and  one  was  recently  killed 
near  Seattle,  W.  T*,  which  measured  nine  fe^^t  four  inches  in  length. 

Deer  are  plentiful  in  San  Bernardino  County,  and  robins  lind  larks 
are  unusually  abundant  in  the  orchards  of  Santa  Cru2,  California.  —  R. 
E.  C.  Stearks. 

Thk  Ska- Lions  and  other  seals  which  fref^uent  the  rocky  islets  near 
the  eDtrmtioe  to  San  Fratictsoo  Bay,  at  Point  Lobos,  have  heretofore  been 
VOL,  X'  —  po*  i*  IS 
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protected  by  law,  having  been  regarded  as  objects  of  interest  and  curios- 
ity to  the  San  Franciscans  and  strangers  visiting  the  neighborhood. 
The  Cliff  House  at  the  point  is  a  famous  resort,  and  the  road  leading  to 
it  from  the  city  a  favorite  drive  ;  these  animafs,  which  are  quite  numerous, 
are  a  conspicuous  feature  in  the  attractions  of  the  locality.  The  state 
fish  commissioners,  who  are  diligently  working  to  stock  the  waters  of  the 
State  with  food  fishes,  find  that  the  results  of  their  labors  are  impaired 
through  the  voracity  of  the  seals,  which  occupy  a  station  especially  favor- 
able for  preying  upon  the  finny  tribe.  Recently  a  bill  has  been  intro- 
duced in  the  legislature  to  repeal  the  protective  act  and  to  encourage 
tlieir  extermination. 

It  may  well  be  questioned,  however,  whether  more  harm  is  not  done 
by  the  Chinese  fishermen  who  drag  the  waters  inside  of  the  bay  and 
sweep  them  of  everything  that  has  life,  whether  fish  or  crustaceans,  with- 
out regard  to  **  age  or  condition,"  and  who  dry  their  "  catch  "  for  export 
either  to  the  interior  or  to  their  native  land.  The  amount  of  fish-food  and 
of  young  fish  thus  caught  and  dried  is  undeniably  very  great,  and  should 
in  some  maimer  be  regulated  or  controlled  by  legislation.  The  papers 
have  recently  contained  an  account  of  an  attack  on  a  boat  made  by  a 
sea-lion.  ^'  As  a  Mexican  Indian  named  Sacramentus  was  crossing 
Tomales  Bay  at  Marshall,  the  boat  was  attacked  by  a  large  sea-lion. 
The  Indian  dealt  the  beast  a  heavy  blow  on  the  head  with  a  hatchet, 
but  without  repulsing  the  animal,  which  again  attacked  the  boat,  with 
renewed  fury.  It  was  finally  killed  and  afterward  towed  ashore.  The 
fishermen  estimated  its  weight  at  twelve  hundred  pounds."  —  R.  £.  C. 
Stearns. 

Eyes  and  no  Eyes.  —  In  the  chaetopod  worms  of  the  cold  deep  water 
of  the  Atlantic  '*  we  miss  neither  the  colors  nor  the  eyes  which  are  met 
with  in  coast  regions'*  high  north.  Ehlers  believes  that  these  colors 
and  eyes  are  preserved  in  the  lightless  depths  in  consequence  of  **  new 
animals  ever  migrating  down  from  the  brighter  layers  of  water,  and  so 
preventing  the  disappearance  of  these  parts."  As  the  surface  animals 
go  southward  and  into  water  warmed  superficially  by  the  Gulf  Stream, 
they  retire  into  the  depths.  To  this  Ranke,  in  the  same  volume  (xxv.)  of 
the  Zeittchrift  fur  tcissenschaftlich  ZoiSlogie^  adds  another  pregnant  sug- 
gestion as  to  the  iiersistence  of  eyes  where  they  seem  to  be  useless ;  namely, 
that  in  leeches  their  very  simple  eyes  have  also  sensations  of  touch  and 
taste ;  indeed,  that  they  are  not  simply  eyes  which  may  upon  occasion  serve 
other  ends,  but  rather  neutral  organs  of  sense  which  can  act  in  varioos 
directions^  as  needs  in  the  long  run  may  require.  Some  confirmation  of 
this  ^  apfiears  (>artly  from  the  fact  that  organs  quite  similar  to  these  so- 
called  eyes  on  the  head  of  the  leech  occur  also  in  the  whole  of  the  rest 
of  the  body.*'  We  take  these  statements  from  a  German  correspond- 
ent of  Nature,  November  25th. 

Remarkable  Habits  of  a  Trek-Frog. —  Professor  Peters  has  re- 


I876.J 


Anthropology, 


1T9 


oenilj^  describee]  ilm  mode  of  defKistt  of  lU  eggs  emptojed  by  a  specien 
tree-frog  {PolyftedeUiB)  from  ti'opical  Western  AJrica.     Tliig  fipecie^ 
Bpofiits  its  eggs,  as  is  mual  among  batrachiaas,  \tx  a  mass  of  aibunimoiiB 
rily  ;  but  iiifrU^nd  of  placing  this  iu  the  water.  It  attaches  it  to  the  leavefi 
lree«  which  liorder  the  shore  and  overhang  a  water-hole  or  pond, 
lere  the  a]buni(>u  ^tee^lLly  dries,  forming  a  horiij  or  glased  ooatixig  of 
be  leJif,  inclcMing  the  on  impregnated  ^jg^  in  a  strong  envelope*     Upon 
advent  of  tbe   rainy  season,  Uie  albumen   is  soAened,  and  with  the 
iM  waslied  into  the  pool  below,  now  tilled  with  water.     Here  the 
Je  frog  finds  the  maases,  and  occupies  himself  with  their  imjiregna^ 
on. 

A  Smakk-Eatikg   Snakk. — ^Some  years  ago  ProfeMor   Cope  de- 

cribed   the  anake-eaLing   babits  of  ibe   Ortfrr/a/ptu  plumbetui  Wied,  a 

iither  brge  species  of  snake  which  is  abundant  in  the  intertropicat  paru 

America*     A  specimen  of  it  from   Martinique  wa^  ob^t^rved  to  have 

fallowed  the  greater  part  of  a  large  fer-dc-innce^  the  largest  veuomoua 

aake  in  the  We^t  Indies.     The    Oxyrrhopxn  had  seized  the  fer-dc-lanet 

Lby  the  8iioiit,  thus  preventing  it  ff\>m  inflicting  fatal  wounds,  iind  had 

I  iwallowed  a  great  part  of  it*  length,  when  caught  and  preserved  by  the 

[)1  lector.     More  recently  a  specimen  was   brought  by  Mr.  Gabb  from 

Rica,  almost   five   feet   in  length,  which    had  swallowed  nearly 

feet   of  a   large  harinlesA  sinike    (Herpetodrifm  cartTuiias)  about 

ix  feet  in  length.     The  head   wag  partially  digested,  while  three  feet 

ojected  from  tlie  mouth  of  the  Ojryrrhopus  in  a  sound  condition.    The 

7jeyrrk&pus  is  entirely  harmless,  although  spirited  and  pu/Ljnaeious  in  its 

Eianners.     Pix»fessor   Cope  suggests   that  its  tutroduetion  into  regions 

[ife^teil  with  venomous  soaken,  like  the  island  of  Martinique,  would  be 

(fallowed  by  beneficial  results.     The  East  Indian  snake-eater,  Naja  elap$^ 

is  unavailable  for  this  purpose,  as  it  is  itself  one  of  the  most  dangerous 

of  venomous  snakes. 

ANTHROPOLOGY. 

Akthroi'OLOGICAL  NoTEb.  —  In  the  thini  part  of  tbe  BulUiin  d4  la 
Soetiti  d' Anihropoloff%€  for  1876  is  a  paper  by  M,  Coudereau  on 
articulate  sounds,  with  tive  tables  of  classiticatioDv  This  paper  merited 
suHicieut  attention  to  justify  the  appointment  of  a  committee  consisting 
of  MM.  Chauvt^e,  Picot,  Hovelacque,  Coudereau,  De  Caix  Sl  Aymaur, 
Millesoamps,  l>e  Charencey,  Andre  Lefevre,  KrishaWr,  Parrot,  Proust, 
Waisse,  and  Ouimus  to  examine  into  its  merits.  The  same  subject  was 
discussed  at  subsecjuent  meetings.  Iu  the  same  number,  M.  de  Mortillet 
reptirted  the  reception  of  a  letter  from  M*  Babert  de  Juille,  announcing 
tbe  discovery  of  a  trepanned  skult  in  the  dolmen  of  Hougon  in  Deux 
Hevres*  M.  Broca  stated  that  thig  was  the  fifth  locality  wherein  this 
custom  had  been  traced. 

Part  xvii.  of  Reliquiae  Aquitanicae  has  been  received,  containing  tbe 
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conclusion  of  the  paper  on  the  Fossil  Man  from  La  Madelaine  and 
Laugerie  Basse ;  Notes  on  the  Caribou  of  Newfoundland,  by  T.  G.  B. 
Lloyd ;  INotes  on  Ovibos  moschatus,  by  E.  Lartet ;  supplemental  notes, 
and  a  series  of  indexes  to  the  whole  work. 

In  the  third  part  of  Bevue  cT Anthropologte,  Dr.  Berenger  Feraod 
has  a  long  and  deeply  interesting  article  upon  the  Oulofs  of  the  Coast  of 
Senegambia,  embracing  descriptions  of  their  physical  characters,  man- 
ners, customs,  intellectual  characters,  children,  habitations,  nourishment, 
language,  the  family  and  social  organization. 

Before  the  British  Anthropological  Institute,  November  9th,  Mr.  Fran- 
cis Galton  read  two  papers :  one  on  Heredity  in  Twins,  the  other  on 
A  Theory  of  Heredity.  It  appears  that  twin-bearing  is  hereditary, 
and  that  it  descends  through  males  and  females  about  equally.  In  the 
latter  paper  it  is  argued  that  the  germs  which  were  selected  for  develop- 
ment into  the  bodily  structure  had  a  very  small  influence  from  a  heredi- 
tary point  of  view,  while  it  was  those  germs  which  were  never  developed 
but  which  remained  latent,  that  were  the  real  origin  of  the  sexual  ele- 
ment This  accounts  for  much  that  Mr.  Darwin's  theory  of  pangenesis 
over-accounted  for,  and  is  free  from  objections  raised  against  the  latter. 

Dr.  Robert  Brown  has  translated  Dr.  Rink's  celebrated  work  entitled 
Tales  and  Traditions  of  the  Eskimo,  with  a  Sketch  of  their  Habits,  Re- 
ligion, Language,  and  other  Peculiarities.  Blackwood  and  Sons,  of 
Edinburgh,  are  the  publishers. 

At  the  session  of  the  Anthropological  Section  of  the  French  Associ- 
ation, August  25th,  M.  de  Mortillet  advanced  a  new  theory  of  the  ori- 
gin of  bronze.  After  reviewing  the  countries  where  copper  and  tin  are 
found,  he  concludes  that  bronze  implements  and  weapons  took  their 
origin  in  India.  He  bases  his  conclusions  mainly  upon  the  following 
facts :  Mysorine,  the  most  reducible  ore  of  copper,  is  found  principally  in 
India.  In  the  peninsula  of  Malacca,  and  notably  in  the  Isle  of  Banca, 
are  found  the  richest  deposits  of  tin  in  the  world.  The  shortness  of  the 
handles  of  bronze  weapons  is  paralleled  by  those  of  India  at  the  pres- 
ent time.  Finally,  in  the  lacustrian  deposits  of  the  bronze  age  of  Switz- 
erland and  Savoy,  strange-shaped  objects  are  found  which  have  their 
analogues  only  in  India.  As  an  indication  of  the  origin  of  the  white- 
skinned  races  of  Northern  Africa,  we  find  many  of  the  same  forms  pre- 
vailing amongst  them. 

Among  the  exceedingly  interesting  objects  brought  from  the  Rio  San 
Joan  by  Professor  Hayden's  party  is  a  Peruvian  double  bottle  or  jar, 
similar  in  every  respect  to  many  of  the  whistling  bottles  of  the  last- 
named  country.  Whether  this  is  an  accidental  resemblance  or  an  article 
of  commerce  I  am  unable  to  say. 

The  Rev.  M.  Eells  has  sent  to  the  Smithsonian  Institution  a  numii- 
script  of  one  hundred  and  sixty  pages,  containing  a  full  account  of  the 
Twamish  Indians  of  Hood's  Canal,  Puget's  Sound.     Nothing  in  eoDiiee- 
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[>n  with  American  ethnology  m  more  desirable  tbau  that  every  Indian 

l^eiit  ID  the  roQiUry  would  ftiruUh  us  with  a  maiiuscnpt  of  the  tone  aod 

BDor  of  this  splendid  work,  —  O.  T.  Mason. 

American  ArchjKOLOGT*  —  Two  very  iuieresttng  pamphlets   have 

en   published  recently  h>  Rio  Jaueiro,  from  the  pen  of  Professor  Ch. 

Trod  Ilartt :  one  enUtle<i  Amazonian  Tortoise  Mytha^  the  other^  Notes 

bn  the  Manufacture  of  Pottery  among  Savage  Racea.     In  the  former  we 

nve  from  the  Lingua  Geral,  or  modern  Tupi  language,  spoken  at  Erer^, 

iBantarem,  and  on  the  Tapajos  River,  the  fables  founded  on  the  exploita 

of  the  Jabuti  or  tortoise,  and  other  mythioal  animals,  —  monkeys,  tapirs, 

[buzzards,  etc     In  the  latter  is  an  account  of  the   process  of  pottery- 

lakiug  and  ornamentation,  embracing  the  materials,  the  tools,  the  proc- 

(#sses,  and  the  products,  togetlier  with  a  copious  bibliographicid   refer^ 

1  ence* 

M.  Robao,  in  the  second  number  of  Le  Miaee  Archeologique^  speaks 
lof  the  hanjllei  used  for  flint  hatchets  by  the  ancient  Mexicans,  Among 
I  Others  he  draws  attention  to  weapons  formed  by  inserting  bits  of  obsidian 
a  grooved  wooden  handle,  resembling  Uie  Polynesian  sharkVteeth 
I  and  swords*  These  obsidian  weapons  are  described  and  figured 
Schoolcraft,  v.  290,  and  in  the  Smithsonian  Contributions,  vol*  xi.,  art* 
p.  180, 
Mr.  Hyde  Clarke  has  published  in  pamphlet  fonn,  through  Triibner 
|4b  Co.,  an  article  from  tlie  Journal  of  the  Anthropohgiad  Institute^ 
entitled  Researches  in  Prehistoric  and  Protohistoric  Comparative  Phi- 
lology, Mythology,  and  ArchiiM>logy»  in  connection  with  the  Origin  of 
Culture  in  America  and  the  Aecad  or  Sumerian  FanitHes.  The  design 
of  the  author  is,  in  his  own  wonls,  **  to  bring  archaic  philology  into 
reunion  with  those  nascent  studies  of  iinlhropologYt  archoxilogy,  and  my- 
thology, which  have  met  with  acceptance  and  popularity."  He  has  else- 
where spoken  of  the  similarity  between  the  Agaw  of  the  Nile  and  the 
Abkhass  of  the  Caucasus  with  the  Omagua  and  Guarani  of  Brazil.  He 
first  draws  attention  to  the  Pygmieau  and  other  so-called  prehistoric 
races  of  North  and  South  America.,  of  Africa,  and  of  the  islands  of  the 
Pacific  Ocean,  and  then  by  parallels  of  culture  he  reviews  the  tril>es  of 
the  two  hemispheres,  somewhat  similarly  to  the  plan  pursuetl  l>y  E.  B. 
Tylor  in  tracuig  the  growth  of  culture,  and  by  Colonel  Lane  Fox  in 
following  the  evolution  of  implements  and  weapons.  He  regards,  for 
philological  purposes,  Egyptian,  Sumero-Peruvian,  Chinese,  Tibetan, 
and  Dravidian  languages  as  protohistoric  In  addition  to  resemblances 
of  language  between  the  continents,  the  author  enforces  his  opinions  by 
parallels  of  racial  characters,  by  similar  customs  of  head*shaping,  def- 
ormations of  teiith,  ears,  and  other  members,  circumcision,  monumental 
mounds,  monolithic  and  magtilithic  monuments,  statues,  towers,  and  os- 
suaries ;  by  their  metallurgy,  masonry,  pottery,  and  weaving ;  by  theb* 
like   myths  and  beliefs ;  by   their  calendars,  and   by  their  social   and 
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domestic  customs.  The  author  favors  the  view  of  Mr.  Park  Harrison 
and  Professor  Owen  that  migrations  to  America  proceeded  hj  the  Sand- 
wich and  Easter  Islands  as  well  as  by  Behring  Strait  He  concludes 
by  afRrming  that  ^*  the  whole  of  the  phenomena  of  man  in  America 
represent  an  arrested  development  of  civilization,  cut  short,  as  compared 
with  Euro[)e  and  Asia,  at  a  time  so  remote  that  in  the  Old  World  the 
great  religions  of  the  globe,  Judaism,  Christianity,  and  Islam,  had  time 
to  cover  the  Eastern  hemisphere,  while  until  the  Spanish  conquest  the 
Americas  had  in  the  flux  of  centuries  never  heard  their  revelations.^  — 
O.  T.  Mason. 

QEOLOGY  AND  PAIJBONTOLOaY. 

Thk  Brain  op  the  Dinoceras.  —  This  extinct  animal,  discovered 
by  Professor  Marsh  in  the  Eocene  beds  of  Wyoming,  nearly  equaled  the 
elephant  in  size,  but  the  limbs  were  shorter.  The  head  could  reach  the 
ground,  and  there  is  no  evidence  that  it  carried  a  proboscis.  Professor 
Marsh  figures  the  skull  in  his  second  memoir,  entitled  Principal  Charac- 
ters of  the  Dinocerata  {American  Journal  of  Science,  February,  1876). 


(rio.9.)  SKULL  or  DIN0CBRA8,  SHOWING  RELATIVS  SIZE  OF  THB  BRAIN. 

The  accompanying  cut  (Fig.  9)  gives  an  outline  of  the  skull  (seen  from 
above,  one  eighth  the  natural  size)  of  Dinoceras  mirabile.  The  central 
figure  near  the  base  of  the  skull  illustrates  the  remarkably  small  brain. 
Says  Professor  Marsh,  "  The  brain-cavity  in  Dinoceras  is  perhaps  the 
most  remarkable  feature  in  this  remarkable  genus.  It  proves  conclusively 
that  the  brain  was  proportionately  smaller  than  in  any  other  known  mam- 
mal, recent  or  fossil,  and  even  less  than  in  some  reptiles.  It  was,  in  fkct, 
the  most  repdlian  brain  in  any  known  mammal.  In  D.  mirabile  the  en- 
tire brain  was  actually  so  diminutive  that  it  could  apparently  have  been 
drawn  through  the  neural  canal  of  all  the  presacral  vertebras,  certainly 
through  the  cervicals  and  lumbars.** 

Mountain-Making.  —  An  abstract  of  Professor  Suess's  memoir  on 
the  Origin  of  the  Alps  has  been  furnished  the  American  Journal  of  Seu 
etice  by  Mr.  K  S.  Dana,  which  we  further  condense,  often  using  the  eX" 

t  language  of  the  abstract     According  to  the  views  of  the  early  geol- 
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^Klill  widely  accepted,  the  origin  of  mouotaina  is  to  be  ascribed  to 
Iwvation  of  a  molten  or  semi^molteD  mass  which  threw  up  the  v^cka 
ig  Its  nxU,  aod  crowded  the  upper  stratii  to  the  right  and  left,  forming 
ihk  waj  a  mountain-chain.  But  this  view  ia  not  sustained  hy  observed 
Ea,  fttid  Suess  adopts  the  modern  view  of  a  general  horijcontivl  move- 
nt of  the  mountain  system  as  a  whole.  The  conclusions  of  Suess 
Be  to  a  very  considerable  extent  with  those  of  Professor  Dana  in  his 
MBon  of  mountain-making  in  general. 

^■be  Alps  the  exertion  of  this  horizontal  force  was  essentially  in- 
^B  by  resistance  from  four  different  sources :  ( 1 )  from  the  presence 
Hngn  masses  of  older  rocks;  (2)  from  the  folding  mass  itself;  (3) 
n  the  occiisional  introduction  of  older  volcanic  rocks,  as  granite  and 
phyry,  in  the  moving  muss ;  (4)  finally,  it  ap(>ears  that  single  mount- 
maases,  likt^  the  AdamelJo  or  the  red  porphyry,  near  Botzen,  have 
rted  an  essential  tnlluence  on  the  development  of  the  surrounding 
mtain  region. 

I  fre  look  at  the  subject  more  broa^Uy,  however*  and  pass  out  of 
tipe  to  America,  and  then  further  study  the  great  mountain-chains  of 
I,  we  arrive  at  this  grand  conclusion :  throughout,  mouotain-massea 
mountain-movements  are  0119  sided,  and  the  direction  of  the  move- 
It  is  in  general  northwest^  north,  or  northeast,  in  North  America  and 
ope,  but  southerly  or  southeasterly  in  Central  Asia*  There  is  no 
liar  geometrical  arrangement  in  monntatn^hains. 
u  conclusion,  it  may  be  remarked  that  niouotain-making  as  a  whole 
be  regnrded  as  a  stiffening  of  the  earth's  surface,  which  process  has 
1  determined  by  the  distribution  of  certain  older  rigid  masses*  These 
'  be  made  up  of  mountain  lines  pushed  up  together  and  crossing  each 
>r,  as  in  Bohemia*  or  they  may  consist  of  widely  extended  surfaces 
ise  strata,  evetj  the  oldest,  have  retained  their  horizontal  position,  as 
)e  great  Russian  plain*  These  primitive  masses  conform  to  no  geo- 
rical  law,  either  in  outline  or  in  distribution,  though  they  have  deter- 
sd  the  form  and  course  of  the  folds  which  contraction  has  produced 
le  more  pliant  portions  of  the  eartb*8  gur&oe  between  them. 

^  GEOGRAPHY  AND  EXPI-OBATION. 

[xPtoBA.Tio5  OF  THB  IJppER  MADEIRA  Plate* —  Professor  James 
>ti,  of  Vassar  College,  is  preparing  for  a  third  expedition  to  South 
Brica.  He  pur|>o9es  to  explore  the  unknown  parts  of  the  Upper 
leira  Plate,  the  likt  Heni  in  particular,  T!iis  maguifioent  river, 
largest  tributary  to  the  Madeira,  has  never  been  explored ;  it^  course 
I  much  a  geographical  problem  as  the  source  of  the  Nile.  The  mys- 
)us  Ma<Irede  Dios  is  supposed  to  be  an  affluent,  but  it  remains  to  be 
?ed.  Lieutenant  Gibbon  was  charged  by  our  government  to  settle 
qneation,  but  he  failed  in  the  attempt.  Professor  Orton  intends  to 
mine  this  river  mainly  in   the  ioterei^t  of  geographical  science  ;  but 
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its  nataral  hUtorj  and  oomoiercia]  resources  will  receive  all  possible  at- 
tention. To  archaeologists  this  must  be  an  iutensolj  interesting  field,  as 
the  Beni  region  was  the  treasure-land  of  the  Incas ;  while  to  £o5l(^tB 
It  is  a  paradise  of  new  forms.  Said  Dr.  Sclater  in  his  address  before  the 
Britbh  A<*80ciation,  **  There  is  no  part  of  South  America  which  I  would 
sooner  suggest  as  a  promising  locality  for  the  zoological  collector." 

The  Aleutian  Islands.  —  We  have  received  copies  of  a  Report 
of  Greographical  and  Ilydrographical  Explorations  on  the  Ck>ast  of 
Alaska,  by  W.  H.  Dall,  assistant  in  the  Coast  Survey.  It  is  accom- 
panied by  a  map  of  these  islands  on  an  extended  scale,  and  contain* 
many  corrections  of  previous  maps. 

Mount  St.  Elias.  —  In  an  elaborate  account  of  Mount  St.  Eliaa 
printed  in  the  forthcoming  report  of  the  Coast  Survey,  Mr.  Dall  publishes 
a  map  of  the  neighboring  Alaskan  coast  with  sketches  of  Mount  St.  Eliaa 
and  Mount  Fairweather.  The  former  he  estimates  to  be  19,500  feet  in 
height,  while  Mount  Cook,  which  is  sometimes  mistaken  for  it,  is  16,000 
feet  high.  Mr.  Dall  thinks  that  Mount  St  Elias  is  not  an  extinct  volcano, 
through  the  great  amphitheatre  on  the  southeast  flank  may  possibly  be 
the  crater  of  an  extinct  volcano ;  still  this  is  doubtful.  *^  Preeminent  in 
grandeur,"  says  Mr.  Dall,  ^  is  the  southern  fiice  of  this  mountain.  With 
few  and  but  insignificant  foot-hills,  it  rises  abruptly  from  the  valley ; 
and  at  about  fi\e  thousand  feet  above  its  base,  the  entire  side  of  the 
mountain  is  formed  of  an  immense  rock-face,  inclined  at  an  angle  of  45^ 
to  the  sea,  rising  eight  or  ten  thousand  feet  without  a  break  in  its  con- 
tinuity. It  terminates  somewhat  irregularly  above,  and  the  upper  con- 
tours of  the  peak  remind  one  of  the  granite  peaks  of  the  Califomian 
Sierras.  The  apex  is  pyramidal,  sharp,  and  clearly  cut  leading  to  the 
inference  that  it  is  precipitous  on  the  invisible  northern  side."  There 
are  no  glaciers  on  the  flanks  of  this  mountain,  but  owing  to  the  topo- 
graphical features  of  the  peak,  great  snowfields ;  while  there  are  four 
glaciers  on  Mount  Fairweather,  and  at  the  head  of  the  Bay  of  Yakntat 
which  lies  between  the  two  mountains,  ^^  glaciers  come  down  to  the  sea, 
and  send  their  floating  fragments,  laden  with  earth  and  stones,  out  into 
the  sea."  Th<»e  glaciers  have  apparently  always  been  local,  as  ^  the 
character  of  the  toiM>graphy  is  such  that  it  is  inconceivable  that  a  contin- 
uous glacier,  moving  in  any  direction,  could  have  ever  covered  the  west- 
em  slope  of  these  mountains.**  The  statement  of  a  Russian  sailor  that 
Mount  St  Elias  sent  forth  flames  and  ashes  is  regarded  as  untrustworthy. 

MI0B08CX>FS'.i 

MiOROSCOPT  AT  THE  AMERICAN  ASSOCIATION.  —  At  the  Detroit 
meeting  of  the  American  Association  for  the  Advancement  of  Science, 
last  August  the  microscopists  who  were  in  attendance  decided  to  organ- 
ize permanently  a  subsection  or  club,  connected  with  the  association. 
1  Tbif  department  it  conducted  by  Da.  R.  H.  Wabd,  Troy,  N.  Y. 


Dow  ample  time  for  preparation,  and  to  facilitate  the  cooperation  of 
lierested  parties,  it  was  decidcHl  to  adjourn  for  one  year,  and  to  pro- 
I  with   the  orguuization  at  the   Buffalo  meeting  of  the  aasociatioiif 
h  commences  on  the  third  Wednesday  of  August  next  and  oontinuea 
|l  one  week.     All  persons  interested  in  the  microscope,  and  desirous 
fitting  such  an  organization  as  is  now  proposed,  are  invited  to  he 
lat  and  oodperate,  whether  at  present  memlier?  of  the  association  or 
iod  are  requested  to  bring  to  the  meeting  original  papers  of  scien- 
iJiteresi  upon  subjects  connected  with  the  microscope  and  its  work, 
ilso  to  bring  instruments,  accessories,  and  objects,  especially  those 
;rating  new  or  un&miliar  inventions,  contrivances,  and  discoveries* 
is  hoped  that  the  participation  of  microscopists  in  this  movement 
be  prompt  and  cordial.    The  general  desire  for  a  national  organisa- 
has  become  a  p»ositive  necessity,  and  it  Is  believed  that  success  could 
no  other  way  be  so  fully  obtained  as  by  meeting  in  connection  with 
kmerican  Association,  whose  character  and  influence  couJd  not  fail  to 
I  advantage,  whose  meetings  are  necessarily  held  only  at  the  moat 
ible  times  and  places,  and  whose  elaborate  arrangements  for  the 
snience  and  economy  of  members  attending  are  designed  for  the 
It  of  scientists  in  tvery  department*     The  recent  accession   of  the 
Ists,  the  ethnologists*  and  the  entomologists  marks  the  tendency  of 
ktaociatiou  to  become  a  general  congress  of  American  scientists, 
eettng  with  the  American  Association  the  microscopists  will  enjoy  a 
than  double  advantage,  but  separated  from  it  they  would  lose  from 
nnmber  those  who  desire  to  attend  the  meetings  of  the  association 
rbose  business  or  other  convenience  might  interfere  with  the  addi- 
journey  and  absence  demanded  by  a  second  meeting. 
naiOAN  PosTAi*  MiCRO^CAbtNeT  Club. —  A  year's  experience  in 
orking  of  this  organization  has  already  given  it  the  p<:»sition  of  a 
and   well-sustained   institution.     The    first  announcement  of  the 
tion  of  the  club  was  so  favoraV)]y  received  that  an  unexpectedly 
number  of  members  was  enrolled,  sinc^  which  time  its  member- 
las  steadily  increased  until  it  now  numbers  twelve  circuits  of  mem- 
listributed  over  the  whole  country  east  of  the   Rocky  Mountains, 
the  exception  of  a  remarkably  small  number  of  accidents  to  objects 
in  transit  by  the  mails,  which  it  is  believed  will  be  still  fewer  in 
ture,  the  club  has  met  with  no  practical  difBculties  or  disappoint- 
,     The  general  excellence  as  well  as  the  variety  of  objects  con- 
ad  has  been  conspicuous ;  and  those  members,  if  there  arc  any, 
m  learn  but  little  from  the  work  of  others  in  various  departments 
soieooe  must  at  least  feel  that  they  have  contributed  widely  to 
1  vantage  of  others  at  very  little  trouble  to  themselves.     In  addi> 
»  the  circulAtion  and  study  of  mounted  objects,  critical  notes  upon 
me,  questions  and  answers,  and  announcement  of  duplicates  for 
^  it  is  proposed  to  add  during  the  present  year  the  exchange  of 
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microscopic  objects  and  material,  whether  mounted  or  unmounted,  not 
necessarily  connected  with  the  slide  contributed ;  any  member  adding  at 
the  bottom  of  his  note  a  statement  of  offers  or  wants,  and  other  members 
addressing  him  directly  by  mail,  in  regard  to  the  same. 


SCIENTIFIC  NEWS. 

—  The  fifth  Bulletin,  second  series,  of  the  United  States  Geological 
and  Geographical  Survey  of  the  Territories  contains  the  following  pa- 
pers :  A  Review  of  the  Fossil  Flora  of  North  America,  by  Leo  L^que- 
reux  ;  Notes  on  the  Geology  of  some  Localities  near  Cafion  City,  by  S. 
G.  Williams ;  Some  Account,  Critical,  Descriptive,  and  Historical,  of 
Zapus  ffudsonitifj  by  Dr.  Elliott  Coues ;  On  the  Breeding- Habits,  Nest, 
and  Eggs  of  the  White-Tailed  Ptarmigan  {Lagopui  leucurus),  by  Dr. 
Elliott  Coues  ;  List  of  Hemiptera  of  the  Region  west  of  the  Mississippi 
River,  including  those  collected  during  the  Hay  den  Explorations  of  1873, 
by  P.  R  Uhler ;  On  some  New  Species  of  Fossil  Plants  of  the  Lignitic 
Formations,  by  Leo  Lesquereux  ;  New  Species  of  Fossil  Plants  from  the 
Cretaceous  Formation  of  the  Dakota  Group,  by  Leo  Lesquereux  ;  Notes 
on  the  Lignitic  Group  of  Eastern  Colorado  and  Wyoming,  by  F.  V. 
Hayden  ;  On  the  Supposed  Ancient  Outlet  of  Great  Salt  Lake,  by  A. 
8.  Packard.  Jr.  The  paper  by  Mr.  Uhler  occupies  about  a  hlindred 
pages,  and  contains  numerous  descriptions  of  new  forms  and  b  ilhistrated 
by  three  excellent  plates. 

—  On  the  13th  of  October,  1875,  The  Cincinnati  Geological  Society 
was  organized  with  the  following  officers  :  President,  Harold  B.  Wilson  ; 
Treasurer,  Chas.  Schuchert ;  and  Recording  Secretary,  Chas.  B.  Morrell. 

—  A  Summer  School  of  Biology  will  be  opened  in  the  Museum  of 
the  Peabody  Academy  of  Science,  Salem,  Mass.,  beginning  July  7th 
and  continuing  six  weeks.  Especial  attention  will  be  given  to  marine 
botany  and  zoology,  as  the  advantages  for  dredging  and  shore  collecting 
are  most  excellent  The  museum  of  the  academy  is  situated  within 
less  than  five  minutes'  walk  of  the  wharves,  while  the  cars  and  omnibuses 
run  often  to  the  beaches  and  good  collecting-grounds.  The  number  of 
students  will  be  limited  to  fifteen,  and  while  the  school  is  designed  pri- 
marily for  the  teachers  of  Essex  County,  Mass.,  a  few  others  can  be  ad- 
mitted.    Board  can  be  obtained  for  $5  a  week  and  upwards. 

Instruction  in  botany  will  be  given  by  Mr.  John  Robinson,  with  the 
assistance  of  Mr.  C.  H.  Higbee  ;  and  in  zoalogy  by  A.  S.  Packard,  Jr., 
with  the  assistance  of  Messrs.  J.  S.  Kiugsley  and  S.  E.  Cassino*  Mr.  C. 
Cooke  will  have  charge  of  the  dredging  parties.  Special  instruction  will 
be  given  in  microscopy  by  Rev.  E.  C.  BoUes.  Prof.  E.  S.  Morse  and 
•ereral  other  naturalists  of  distinction  will  probably  give  an  occasional 
lecture.  An  admission  fee  of  $10.00  will  be  charged.  For  further  par* 
ticulars  apply  to  A.  S.  Packard,  Jr.,  Peabody  Academy  of  Sdeiiee, 
Salem,  Mass. 


^m 


Scientific  Kewn.  187 


^^oir^fiil  examifiatioQ  of  the  papers  left  at  the  Smitlii9onta&  InstUu* 
1>3r  tlie  Ute  I)r,  Stimp&on  ha«  revealed  the  exiatence  of  the  ooinpleto 
S,  of  his  liniil  report  on  the  Crustacea  of  tlie  North  Pacific  Explartug 
>ef)ition  as  £u*  as  the  etid  of  the  Anomoiira,  with  beautiful  figures  of 
bondred  and  thirty-«even  of  the  new  fl[>ecies.  It  waa  suppostnl  that 
B  bad  perished  with  Dr.  Stimpsou^s  other  MSS.,  aud  with  the  coUec- 
i  tliey  described,  \n  the  great  Chicago  fire.  We  trust  tliey  wUl  soon 
published. 

"  AmoDg  the  Swedish  cojitributioiis  to  the  Ceuteoiiial  Exhlbitioo  will 
\  number  of  articles  of  a  fine  re<1  granite,  that  takes  aa  high  a  polish 
be  wetl-known  Scotch  granite,  and  among  the  manufactures  of  llie 
itifal  porphyry  found  in  Clfdal,  in  the  province  of  Dalarne,  will  he  a 
»  bdougtng  to  tlie  king,  which  cost  ten  thousand  dollars.  A  me- 
Ite,  weighing  ton  thousand  p<ju»k1js  sent  by  tb«i  discoverer,  Professor 
denskifild,  will  attract  notice.  From  the  Hawaiian  Islan<ls  will  he 
Id  the  exhibition  a  modrl  of  the  islatids,  made  to  a  scale,  showing 
r  physical  geography  and  tt>pognn)hy,  and  the  moun taint,  Talleys, 
rls,  foreste,  rivers,  volcanoes,  ftc. 

"  Major  Powell  has  gone  West  among  the  Induuia  Ibr  the  purpose  of 
inbig  casta  of  the  featurca  of  the  Indian  trilies.  He  has  given  much 
ition  to  collecting  linguistic  and  historica)  documents  concenitng  the 
him  of  New  Mexico. 

tr^  J.  Matthew  Jones,  of  Halifax,  proposes  to  publish  shortly  in 
a  list  of  the  few  insects  known  to  inhabit  the  Bermudas,     They 
mostly  of  a  Klondan  or  West  Indian  type. 

-NordeiiskiciUl  re|K»rts  tlmt  at  Cape  Schaitanskoj,  the  most  northerly 
t  on  rlie  Jtfiiesei  River,  Dr.  Stuxberg  discovered  a  species  of  fresh- 
jr  snail  {Phy$a\  This  is  the  most  northerly  locality  for  land  and 
1-water  molhisks. 

-Mr.  J*  T.  Humphreys,  of  Atlanta,  Georgia,  has  been  apjiointed 
B  Entomologist  of  Georgia. 

^Kthimhium  luleum^  according  to  a  popular  writer  in  inm  uf  the 
thlie^,  is  **  the  sacnnl  lily  of  the  East,'*  is  *'  a  beautiful  blossom/*  and 
said  to  I  lave  been  intnKluced  into  this  counti-y  from  Europe  by  a 
iber  of  the  Gadsden  family/'  The  tatter  statement  is  rather  dis- 
lied  by  the  writer*  who  adds  that  **  it  grows  wild  in  Florida."  and 
pr*jbably  brought  to  South  Carolina  by  Michaux.  All  this  may  be 
^ut  right  by  a  slight  corrtH:tion  :  The  plant  is  not  the  sacred  lily 
■past  —  meaning  the  Indian  LoIum  ;  though  a  large  blossom,  it  is 
Mfintifid  ;  it  belongs  only  to  this  continent,  and  grows  wild  from 
ida  to  Wisconsin  and  Connecticut. 

•  The  sixth  Bulletin,  second  series,  of  Hayden's  United  States  Geolog- 
atid  Geographical  Survey  of  the  Territories,  finishes  volume  i»  for 
I  and  1875.  It  contains  the  following  papers  :  An  Account  of  the  Van- 
Publications  relating  to  the  Travels  of  Lewis  and  Clarke,  with  a  Com- 
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mentary  on  the  Zoological  Results  of  their  Expedition,  hy^Dr.  Elliott 
Coues ;  Notice  of  a  very  large  Goniatite  from  Eastern  Kansas,  hy  F.  B. 
Meek ;  Fossil  Orthoptera  from  the  Rocky  Mountain  Territories,  by  S. 
H.  Scudder ;  Studies  of  the  American  Falconidse,  Monograph  of  the 
Polybori,  by  Robert  Ridgway. 

—  At  the  second  meeting,  held  in  Boston,  of  those  interested  in  mount- 
ain exploration,  the  name  ^  Appalachian  Mountain  Club  "  was  adopted. 
Prof.  C.  H.  Hitchcock  exhibited  a  model  of  the  White  Mountains,  and 
Mr.  Sweetser  presented  the  report  of  the  committee  on  the  nomenclature 
of  the  White  Mountains,  and  the  dub  voted  to  adopt  a  number  of  names 
which  the  committee  recommended. 
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AoADEMT  OF  SCIENCES,  San  Francisco,  Cal.  —  December  20,  1875* 
A  memorial  to  the  legislature,  praying  that  the  Geological  Survey  be  re- 
sumed, was  adopted.  It  was  stated  in  the  memorial  that  there  have 
been  published  four  volumes  of  the  geological  reports,  namely,  one  of 
S^^^gji  ^^o  of  palaeontology,  and  one  of  ornithology,  besides  smaller 
pamphlets  and  several  topographical  maps,  the  beauty,  accuracy,  and 
value  of  which  are  appreciated  and  acknowledged  by  all  who  have  care- 
fully examined  them.  Of  the  unpublished  mat£er  already  accumulated, 
there  is  the  material  for  a  second  volume  of  geology,  for  a  volume  of  botany 
nearly  ready  to  be  issued,  and  the  greater  portion  of  the  material  for  a 
second  volume  of  ornithology,  devoted  to  the  aquatic  birds.  The  map 
of  Central  California  is  so  nearly  finished  that  the  active  field-work  of 
one  more  season  would  complete  it.  This  map  embraces  nearly  one 
half  the  area  of  the  State,  extending  from  Lassen's  Peak  on  the  north 
to  Visalia  on  the  south,  and  includes  all  the  more  important  mining 
districts  within  the  limits  of  California.  The  work  so  far  done  upon  it 
is  unexceptionable,  and  when  completed  it  will  possess  the  highest  prac- 
tical value,  will  meet  with  a  ready  sale,  and  will  be  the  most  important 
contribution  to  the  geography  of  this  coast  that  has  ever  been  made.  A 
general  geological  map  of  the  whole  State  has  been  partially  drawn  and 
colored,  and  could  be  finished  and  published  in  such  a  way  as  to  show 
the  extent  of  the  present  knowledge  of  the  geology  of  the  State  (subject, 
of  course,  to  such  improvements  in  detail  as  may  hereafter  be  developed 
by  future  works),  at  no  great  expense.  The  United  States  Coast  Sur- 
vey map  of  the  peninsula  of  San  Francisco  has  been  geologically  colored 
in  great  detail,  and  only  waits  the  means  for  its  publication. 

Philosophical  Societt  op  Washington.  —  January  15,  1876. 
Major  J.  W.  Powell  addressed  the  society  on  types  of  mountain-building, 
describing  the  characteristics  of  the  mountains  in  the  regions  covered  by 
hit  explorations. 

January  29  th.  Mr.  W.  H.  Dall  read  a  paper  on  the  succession  in  the 
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I*heap8  of  the  Aleutian  Idlands*  He  showed  that  they  were  «ep- 
jl9(l  into  three  Bueceasivd  periods,  indicated  by  the  reniftiiia  of  food 
tftined  m  the  shelUheapa,  tiaiuety,  lower  or  Echinus  layer  (Littoral 
tod),  comi>08ed  of  the  rt'mains  of  Echioi  and  moll usk-sh elk ;  middle 
Ish'bone  kyer  ( Tithing  Period),  comjKjsed  principally  of  die  remains 
laK;  and  lastly » the  nmnimali an  layer  (Hunting  Period),  composed 
icipaily  of  bones  of  tea  animals  and  birds.  Above  all  this  came  the 
ains  of  the  more  modern  village  sites. 

'he  first  |>eriod  might  have  extended  over  a  thousand  years  ;  the  length 
he  others  there  is  no  means  of  approximating.  The  first  layer  con- 
ed few  and  very  rude  implements,  and  a  gradual  progression  was 
irved  in  the  variety  and  finish  of  the  implements  and  weapons  of  the 
ceding  layers.  Only  toward  the  last  were  there  any  signs  of  the  use 
loiisea,  fire,  or  ornamtfotation  of  tools  or  other  articles.  The  charac- 
^  ibe  latter  showed  that  the  early  inhabitants  formed  their  tools  and 
pons  after  the  Elskimo  patterns,  but  th^^se  gradually  became  difTer- 
ited  into  a  type  peculiar  to  the  islands.  Mr*  Dall  considered  it 
>able  that  the  first  bihabitanta  were  Eskimo  of  a  low  type,  who  took 
he  islands  for  protection,  coming  from  America,  and  in  their  re- 
nted surroundings  in  the  course  of  ages  developed  into  a  special  type, 
iout  entirely  effacing  the  links  which  connect  them  with  the  Eskimo 
inguage,  physique,  and  fabrications. 

t.  Bessels  read  a  pai>er  on  the  hygrometric  properties  of  the  atmos- 
■e  in  the  Arctic  regions, 

osTON  SocitsTY  OF  NA.TITRJIL  HiSTORT-  —  January  19th.  Mr.  T.  T. 
v^  read  a  paper  on  the  origin  of  porphyry,  in  which  it  was  claimed 
tlie  rock  was  an  altered  conglomerate.  Professor  Hyatt  exhibited 
ological  map  of  Marblebead  Neck*  The  congloraeritic  character  of 
porphyries  of  this  locality  were  particularly  dwelt  upon,  and  a  large 
»a  of  specimens  exhibited*  A  paper  by  Mr.  L.  S.  Burbank  on  the 
^omeratea  of  Harvard,  Mass.,  and  Cheir  relations  to  tlie  crystalline 
a,  followed. 

sbruary  2d.  Dr.  W.  IL  Brooks  read  a  paper  on  the  development  of 
frii  (Columbella)  lunata,  Thl^  is  the  first  siphonated  gasteropod 
»e  embryologicaJ  history  has  been  followed.  Some  general  views  on 
tnolluscan  pedigree  were  adtied.  Mr.  S.  H.  Scudder  read  a  paper 
be  way  in  which  cockroaches  and  earwigs  fold  their  wings. 
CADEMT  OF  NATURAL  SCIENCES,  Philadelphia,  —  February  4th. 
oollections  of  the  academy  are  being  arranged  as  rapidly  as  possible 
be  new  building,  and  it  is  hoped  that  the  museum  will  be  thrown 
I  for  the  inspectJon  of  the  public  early  in  the  coming  spring, 
rofeseor  Cope  eihibited  a  fragment  of  a  leg-bone  of  a  fossil  bird  die* 
red  by  him  during  the  explorations  in  New  Mexico  conducted  by 
Ltenant  Wheeler.  It  resembles  in  many  points  those  of  the  ostrich 
Ibe  extinct  Dinornis  of  New  Zealand,  and  its  siae  indicates  a  species 
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twice  the  bulk  of  the  former.  Tlie  discovery  introducea  this  group  of 
birds  to  the  kaowii  faunae  of  North  America,  recent  and  extinct,  and 
demonstrates  the  fact  that  this  continent  has  not  been  destitute  of  the 
gigantic  forms  of  birds  now  confined  to  the  fauna  of  the  southern  hemi- 
sphere. A  description  of  the  fragment  was  given,  the  peculiarities  which 
distinguish  it  from  the  corresponding  part  of  its  nearest  allies  were  dwelt 
upon,  and  the  name  Diatryma  gigantea  was  proposed  for  the  form  indi- 
cated by  it 

Professor  Frazer  exhibited  eight  geological  maps  of  Yesso,  lately  re- 
ceived from  Benjamin  Smith  Lyman,  Geologist-in-Chief  of  Japan. 

Mr.  Henry  Carvill  Lewis  remarked  that  it  might  be  of  interest  to 
mention  the  occurrence  of  strontianite  in  Pennsylvania  —  a  mineral 
which  he  believed  had  not  been  heretofore  recorded  as  occurring  in  our 
State.  He  had  found  it  quite  abundantly  in  Mifflin  County,  on  the 
Juniata,  opposite  Mount  Union.  It  exists  as  white  tufls  of  rhombic 
crystals  lining  pockets  in  limestones,  or,  when  in  shale,  disseminated 
throughout  the  rock-mass. 

A  pa|>er  entitled  Description  of  a  New  Generic  Type,  Bauaricyon 
Gabbii,  of  the  Procyonida,  from  Costa  Rica,  by  J.  A.  Allen,  was  pre- 
sented for  publication. 

California  AcADh)MY  of  Sciences.  —  At  the  late  annual  election, 
Prof.  George  Davidson  was  elected  president  At  the  meeting  of  Jan- 
uary 17th,  rienry  Edwards  read  descriptions  of  new  species  of  Lepi- 
doptera,  and  a  resolution  was  adopted,  the  object  of  which  was  to  sectioo- 
ixe  the  academy. 

Academy  of  Science,  St  Louis.  —  January  17th.  Dr.  Richardson 
exhibited  a  skull  and  some  specimens  of  pottery  obtained  from  a  mound 
*'  near  the  stock -yards  **  at  East  St  Louis.  The  mound  was  about  ten 
feet  high,  and  forty  feet  in  diameter  at  its  base.  At  a  depth  of  six  or 
seven  feet  eighteen  skulls  were  found.  The  bodies  had  been  laid  in  a 
circle,  with  the  heads  outward.  Many  of  the  skulls  were  fractured  on 
the  temporal  bone.  He  had  also  found  eighteen  graves  in  the  bluffs  on 
the  Belleville  or  *^  rock  "  road.  These  bones  were  found  under  slabs  of 
stone,  with  some  article  of  pottery  near  the  head. 

Mr.  Theo.  Allen  exhibited  some  pottery  and  skulls  found  in  mounds 
in  Southeast  Missouri.  The  mounds  were  near  a  swamp,  and  inclosed 
in  an  earth-work  about  a  quarter  of  a  mile  square.  Three  mounds  were 
opene<i.  In  only  one  were  human  remains  found.  Here  were  discovered 
the  skulls,  arms,  and  legs  of  many  skeletons.  No  vertebrae  or  ribs  were 
found.  The  l)odies  had  been  placed  in  a  circle,  with  the  heads  inward* 
The  skulls  were  nearly  all  flattened  on  the  left  side,  and  pressed  out  on 
the  right  side,  but  lay  with  the  face  upward.  Many  articles  of  pottery 
were  found  with  the  skulls.  Mr.  Allen  stated  that  many  of  these  adalt 
skulls  possess  rudimentary  teeth.  Within  the  inclosure  were  also  found 
many  sink-holes,  laid  out  in  regular  order,  which  had  once  served  at 
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^PfaabitationA,  Specimens  of  dried  brick  which  hmi  betin  uaed  to 
iSover  these  nicle  habitations  were  also  foun<l.  ^Ir*  A,  J.  Conant 
i^Mthibited  some  skulb,  utui  implt?roenu  of  bone  and  stonet  founcl  bj 
^■hives  In  PuUski  County.  Mo.,  on  the  Gasconade  liiver. 
MntKMT  or  SciKNCES,  New  York.  —  Jan  nary  24th.  The  president, 
J.  S.  Nenrberry,  made  a  coramiinicatioti  on  Fossil  Fishes  and  Fool- 
Ilt8  from  the  Trias  of  New  Jersey,  in  which  he  announced  his  re- 
Mfery  of  an  uld  and  injportant  ktcality,  which  had  been  for  many 
^MTgotteo  or  )o8t*  Boontont  New  .ler&ey,  lies  at  the  junction  of  the 
MCwith  the  gneiss  range  of  the  Highlunds  ;  and  elofto  to  the  viUage 

Eci  adjacent  bedn  of  ^hale*  in  the  Ti  ta«*Hic  sandstone*  These  layers 
ally  crowded  with  fiahcB,  for  the  most  part  in  a  very  perfect 
ri,  showing  no  traces  of  slow  decay,  but  rather  of  sudden  de^truc- 
and  burial.  Many  tine  specimens  were  procured,  but  only  one 
lio-^  had  beetj  definitely  reco;^nizeti»  Ctttoptent^  ffraciUi, 
^jl1«o  exhibited  very  5ne  and  large  tracks  from  the  Triaasic  saud- 
^But  Pompton,  a  few  miles  from  the  fish  locality.  Tltey  have  the 
«  characters  as  the  three-toeil  reptilian  fool-prints  (the  so-called 
detrucks")  of  the  Connecticut  Valley.  The  evidence  is  ample  that 
great  tribe  of  binl-bke  reptiles  had  a  very  considerable  developmetit 
ur  American  Mesozoic,  reaching  on  well  into  the  Cretaceous  in  the 
IS  of  Hadrosaurus  and  Liclaps, 

rot  D.  S.  Martin  presented  an  account  of  the  Occurrence  of  Silurian 
1^  in  the  Drill  of  tA>ng  iF^hmd,  The  fossils  are  characteristic  Hra* 
Hb  of  the  Delthyris  shaly  limestone  (especially  Siropho^ionta  Ikckii 
&  Htadhyana)  from  a  large  bowlder  in  the  heavy  drift  of  Long  Isl- 
,  at  Willett*s  Point.  A  like  circumstance  has  lately  been  noted  in  the 
oee<lingB  of  the  Philadelphia  Aca^lemy,  —  the  finding  of  Oneida  and 
Una  bowlders  at  West  Philadelphia.  The  questions  arising  are  the 
D  in  the  two  cases,  namely,  as  to  whether  the  transporting  agent  was 
ter-ioe  or  bergs.  If  the  former,  the  distance  over  which  the  ice- 
^hctually  moved  (in  the  pre^nt  case  nearly  one  hundreil  miles)  ts 
Bteyotid  our  asnal  estimate*  at  least  in  this  region,  and  would  also 
lire  that  the  glacier  should  have  overridden   the  range  of  the  Blue 

P  Highlands  entirely.  On  tlie  other  hand,  if  icebergs  were  the 
\  ihey  must  needs  have  passed  through  the  narrow  gaps  in  that 
now  occupie<l  by  the  Hudson,  in  this  instance,  and  hy  the  Dela* 
s»  Lehigh,  or  Schuylkill,  in  the  other.  The  finding  of  some  oysters 
mrently  O.  boreaiis)  with  the  Long  Island  bowlder  would  indicate 
riy  that  floating  ice  was  the  agency  of  transpcirtatioru 
[r.  Henry  Newton,  of  the  United  States  Black  Hilts  Expedition, 
iblled  a  large  series  of  rocks  and  of  Cret-aceous  and  Jurassic  fossils, 
acted  by  the  party  last  summer,  and  described  their  occurrence  some- 
I  in  detail.  The  rocks  included  Potsdam  sandstone^  Huroniau  elates, 
unites  of  two  very  distinct  ty()es;  one  of  these   Mr.  Newton  re- 
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gards  as  Laurentian,  and  the  other  as  eraptive,  and  sabtequent  to  the 
deposition  of  the  Potsdam,  at  least,  as  that  rock  contains  no  fragments  of 
it,  though  fiill  of  pebbles  from  the  Huronian. 

Trot  Scientific  Association.  —  January  17th,  annnal  meeting. 
Dr.  R.  II.  Ward  was  elected  president,  and  Rev.  A.  B.  Hervej  and  Wm. 
£.  Hagen  vice-presidents.  Dr.  Ward  delivered  an  address  on  the  Pet- 
rified Forest  of  California.  He  considered  the  peculiar  fracture  of  the 
fidlen  petrified  trunks  their  most  suggestive  and  important  peculiarity 
since  they  are  broken  up  somewhat  symmetrically  in  a  manner  that 
might  happen  to  wood  rendered  brittle  by  charring  or  perhaps  by  partial 
petrifiiction,  but  could  hardly  be  conceived  as  occurring  to  ordinary  wood 
or  stone. 
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Quarterly  Journal  of  Microscopical  Science.  —  January.  On 
the  Structure  of  Hyaline  Cartilage,  by  G.  Thin.  Further  Observations 
on  a  Peach  or  Red  Colored  Bacterium,  by  E.  R.  Lankester.  On  the 
Development  of  Teeth,  by  C.  S.  Tomes.  An  Account  of  Professor 
HaeckeFs  Recent  Additions  to  the  Gastrsea  Theory,  by  E.  R.  Lankester. 
On  the  Evolution  of  Haemoglobin,  by  H.  C.  Sorby. 

The  Monthly  Microscopical  Journal.  —  January.  Improved 
Method  of  Applying  the  Micro-Spectroscopio  Test  for  Blood-Stains,  by 
J.  G.  Richardson. 

The  Popular  Science  Review. — January.  In  the  Wake  of  the 
Challenger,  by  J.  G.  Gralton.     The  Cretaceous  Flora,  by  J.  Morris. 

The  Geological  Magazine.  —  January.  Contributions  to  the 
Study  of  Volcanoes,  by  J.  W.  Judd.  Geology  of  Ice  and  Bell  Sounds, 
Spitsbergen,  by  A.  E.  Nordenskiold. 

Zeitschrift  f^r  wissenschaftlich  Zoologie. —  December  8, 
1875.  Natural  History  of  the  Marine  Bryozoa,  by  W.  Repiachoff. 
Anatomy  of  Chtetoderma  nitidtUumf  by  L.  Graff.  On  the  Order  Gatira-' 
trichay  by  H.  Ludwig. 

Archiv  fOr  mikroskopische  Anatomie.  —  November  20,  1875. 
On  the  Tegument  of  Amphibia,  by  F.  Leydig.  On  the  Anatomy  of 
Ampkiazus  UmeeokUut,  by  P.  Langerhans. 

Archives  de  Zoologie  exp^rimentale  et  G^NiRALB.  —  No.  8, 
1875.  Researches  on  the  Free  Helminths  of  the  Coast  of  Brittany,  by 
A.  Villot.  Contributions  to  a  History  of  the  Gregarinse  of  Invertebrates 
of  Paris  and  Roscoff,  by  A.  Schneider.  On  the  Development  of  Podurvy 
bj  Oulganin  (notice  by  the  editor). 

Petermann*8  geographischer  Mittheilungen.  —  November  10, 
1875.  Stanley's  Exploration  of  Victoria  Nyanza,  by  £.  Behm.  Nor- 
doDskiiSld's  New  Route  by  Sea  from  Europe  to  Siberia. 

1  The  articles  ennmenited  under  this  head  will  be  for  the  most  part  selected. 
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ITIE   AMERICAN   ANTELOPE,  OR   PRONG    BUCK. 


BY  IIOV.  J.  D.  CATnX. 


k  not  poflfiible  to  give  more  than  a  synopsis  of  the  natuml 
ptory  of  the  Aaierican  antelope  in  the  spac^  which  may  be 
)irly  allowed  in  this  journal.     It  was  first  made  known  to  the 
llific  world  through  Ix^wis  and  Clark,  who  found  it  in  1804 
le  Upper  iMissouri,  and  who  at  times  made  It  an  importjint 
II  of  the  chase,     (^n  tlieir  i-eturn  tliey  brought  with  them  a 
Inen,  which  was  placed  in  Peale*s  Museum,  at  Philadelphia^ 
Irat  described  by  Mr,  Ord,  ami  named  Antelope  Amfiricfnia, 
e  years  later^  in  Journal  de  PhyBiqut^  he  gave  it  a  generic 
ictton  under  the  name  of  Atit'docapra  Americana, 
LIS  animal  is  not  a  native  of  the  Old  World,  and  is  confined 
rery  limited  portion  of  the  New ;  that  is  to  say,  the  western 
Kthe  continent,  mostly  within   the  temperate  zone;   and 
l6  we  shiill  hereafter  see,  it  avoids  forests  and  high  mount- 
it  may  not  be  looked  for  in  many  portions  of  this  region. 
t^ver  found  east  of  the  Mississippi  River,  nor  did  it  even 
e  Missouri  River  except  on  itanpper  part,  where  it  crossed 
iver  in  the  more  arid  regions. 

iillibits  of  our  antelope  ejcplaiu  why  it  is  so  confined  in  ita 
»  Its  aliment  is  strictly  herbaceous^  It  not  only  rejects. 
KMIB  food,  but  it  has  such  an  aversion  to  forest^i  that  it 
■liters  them  voluntarily,  refusing  to  be  driven  into  them 
greatest  peril.  True,  it  will  cross  thin  skirts  of  timber  in 
g  from  one  prairie  to  atiother,  and  the  old  bucks  at  certain 
li,  whtsn  they  seem  inclined  to  avoid  the  society  of  their 
have  been  known  to  seclude  themselvejs  in  the  open,  park* 
of  some  tlistricts. 
are  exce|itionally  gregarious  in  their  habits,  although 
lense  bands  of  thousands  in  which  they  formerly  lujsem- 
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karo  now  broken  up  by  the  advancement  of  civtiisation; 
B  hiis  absolutely  expelled  them  from  those  regions  where 
rwem  met  with  in  great  nu miners  a  quarter  of  a  century 
|»  Then  they  were  most  abundant  in  California,  where  they 
kiMfi  almost  literally  covered  the*  plains  and  the  foot-hills 
^Hdttifk  Sierriis^  and  wliere  now  a  solitary  wanderer  is  rarely 
^K  The  parkB  and  plains  in  the  mountains  and  east  of 
l^rad  the  great  table-lands  separating  the  distant  ranges, 
low  most  affected  by  our  luiti^ope,  for  tliere  it  finds  that  dry, 
|Uy  soil^  covered  by  a  scanty  but  uutritioua  vegetation,  which 
tetes  seem  to  cnive  and  ite  nature  seems  ta  require ;  there 
ply  the  shepherd  and  the  lierder  are  induced  to  intrude  upon 
elusion  and  disturb  its  quiet. 

though  Richardson  objecU  to  tJie  appellation  Americana^ 
lAe  there  may  be  two  species  of  the  genus,  it  ia  now  settled 
ad  dispute  that  this  animal  stands  alone,  a  solitary  sp^ciea 
distinct  genus  among  ruminants,  as  we  shall  presently  see, 
'ing  so  widely  in  many  important  particulars  that  zoolog* 
%vi%  which  have  hitherto  been  considered  well  settled  have 
►  abandoned  and  new  ones  recognized*  Oapra  Americana^ 
I  waa  ouce  Bupposed  by  st:»me  to  be  a  species  of  the  same 
\f  is  now  well  established  to  be  a  true  goat»  and  no  more 
4  to  the  animal  under  consideration  than  is  Ovig  montana^ 
looky  Mountain  sheep,  and  in  coat  and  coloring  thi?  bitter 
a  much  stronger  resemblance  to  our  animal  than  the  for- 

size,  the  prong  buck  (Bartlett)  is  considerably  smaller 
the  ordinary  Virginia  deer,  and  less  variation  among  indi- 
Is  is  observed  than  occurs  in  apy  of  the  deer  family.  A 
ftdult  male  rarely  exceeds  four  feet  in  length  from  tip  to 
id  three  feet  in  height  to  the  top  of  the  shoulder,  while  the 

female   is   considembly  smaller.     The   hunter   never   has 
ilty  in  throwing  the  largest  upon  liis  horse  or  upon  his 
kr,  and  walking  to  camp  with  him,  though  if  the  distance 
sat  he  gets  heavy,  no  doubt, 
i  form  is  beat  understood  by  reference  to  the  illustration, 

is  taken  from  life^  of  a  fully  adult  male  standing  at  perfect 

The  body  is  short  and  round,  the  tail  is  very  short,  tlie 
is  rather  shorty  and  is  carried  very  erect.  The  head  is 
*  broad  and  short,  and  carried  well  up.  The  ears  are  small 
•ect. 

.hairs  of  this  animal  differ  from  those  found  on  most  of 
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the  hollow-horned  ruminants,  and  possess  the  extreme  charac- 
teristics generally  observed  in  tliose  of  the  deer.  They  are  hol- 
low except  near  the  roots  and  extreme  points,  and  are  filled  with 
a  sort  of  light  pith  something  like  that  found  in  the  quill  of  the 
turkey  or  the  chicken.  These  hairs  are  quite  non-elastic  and 
fragile,  in  this  respect  resembling  more  those  of  the  caribou  than 
of  any  other  quadruped.  The  points  of  the  hairs  are  solid,  and 
hence  firm  and  tenacious,  while  the  lower  parts  are  moistened 
by  an  oily  secretion  from  the  skin  which  makes  them  the  more 
flexible  and  less  liable  to  be  broken.  Hence  they  are  found  to 
be  most  fragile  one  quarter  or  one  third  of  the  way  down  from 
their  points.  There  is  present  an  under  coat  of  fur  during  the 
winter,  but  this  is  less  abundant  than  on  most  of  the  deer. 

On  the  belly  the  hairs  are  more  solid  and  tenacious,  and  on 
the  legs  and  face  they  are  quite  so.  On  the  top  of  the  neck  is 
a  distinct  mane,  more  pronounced  on  the  male,  consisting  of  long, 
erect,  and  firm  red  hairs,  which  are  less  abundant  towards  the 
body. 

The  illustration  of  the  young  kid  will  show  that  it  is  of  the 
same  color  as  the  adult,  only  the  shades  become  deeper  on  the 
older  animals.  The  face  is  generally  black  to  yellowish-browD, 
with  white  cheeks.  Below  each  ear  is  a  dark  brown  or  dull 
black  patch.  The  neck  and  upper  part  of  the  body  are  of  a  yellow- 
ish-tawny color,  often  deepening  to  a  brownish  shade.  On  the 
lower  part  of  the  sides  the  belly  and  the  inguinal  regions  are  white, 
which  color  extends  up  between  the  hind  legs,  uniting  with  the 
white  patch  on  the  rump.  This  white  area  extends  up  under 
the  neck,  where  it  is  broken  into  tnins verse  bands  by  the  yellow- 
ish-tawny of  the  neck.  Qn  many  specimens  a  tawny  line  ex- 
tends down  the  back  to  and  along  the  upper  side  of  the  tail, 
dividing  the  whole  patch  on  the  rump,  while  in  others  this  is 
entirely  wanting.  The  white  color  on  all  the  parts  where  it  is 
present  is  entirely  immaculate. 

The  entire  absence  of  the  hind  or  accessory  hoofs  found  in 
most  other  ruminants  early  attracted  attention,  and  distinguishes 
the  prong  buck  from  both  the  deer  and  the  antelope,  between 
which  it  seems  to  stand.  Externally,  then,  the  foot  is  short  and 
broad,  without  distinct  curvatures,  and  resembles  the  foot  of  the 
true  antelope  much  more  than  that  of  the  deer. 

A  very  important  feature  of  this  animal  is  the  glandular  system 
which  it  is  found  to  possess.  Until  quite  recently  these  glands 
have  not  been  made  a  subject  of  special  study.     They  are  per- 
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eacribed  and  located  by  Dr.  Murie.  All 
wo  arc*  sub-auricular,  and  covered  by  tbe  dark  patches 
kiy  mentioned.  There  are  two  iscliiatic  glatuU  at  the  poinla 
\t  hips  below  the  tail,  and  another  pair  is  found  at  the  hocks, 
Ihi^re  is  an  intordigital  gland  on  each  foot.  Besides  the  t^n 
Is  which  may  J>e  said  t^j  bt;  in  pairs,  there  is  a  single  glund 
ke  top  of  the  back  at  the  anterior  l^cjrder  of  the  white  patch. 
■i  no  hichrymal  sinus, 

|m  these  glands  is  eniitt^  an  odor  nioi*e  pnngiMit  at  some 
lis  than  at  others^  and  more  ol^servable  from  the  old  males 
from  the  females  or  the  young  males;  still,  it  is  observable 
at  all  times. 

119  oye  is  oxccptinnHlly  large  for  the  size  of  the  animal*  It 
ich  largiM-  than  that  of  any  (»f  the  deer,  the  ox,  or  the  horse. 
^ntii-e  exposed  part  of  the  orb  is  intensely  black,  so  that  I 
never  been  able  by  the  closest  scrutiny  to  distinguish  the 

Ki  the  iris  on  the  living  subject.  While  it  is  brilliant,  it 
ft,  and  gentle.  It  is  the  eye  of  the  antelope  gtizclle, 
larger  and  blacker,  iis  I  have  often  compared  them  wlien 
ing  side  by  side.  This  animal  has  been  often  called  the 
*ican  ga^^lle.  A  female  giuelle  from  Asia,  in  my  grounds^ 
*d  a  disposition  to  assfK'iate  and  play  with  a  young  prong 
but  with  no  other  animal  in  the  grounds.  ]  have  seen  our 
)pe  weep  copious  tears,  when  in  deep  affliction. 
domestication  tliit^  animal  loses  its  wild  timidity  sooner  and 
com|>letely  than  any  other  animal  ferte  naturfE  whose  do- 
nation I  have  Httompted.  W^hen  taken  yonng  it  soon  ac- 
i  the  attachment  of  a  child  for  the  hutnan  species,  and  wdien 
red  adult  in  a  short  time  becomes  so  tame  that  it  will  take 
porn  the  liand  and  follow  one  by  the  hour,  walking  through 
ounds.  It  soon  perceives  that  it  has  nothing  to  fear,  and 
■eadily  bestows  its  confidence.  It  is  not  generally  healthy 
tiestication,  probably  from  the  humidity  of  our  climate  and 
int  of  some  alimentary  element  which  it  finds  in  its  native 
,  Many  are  afflicted  with  scrofula,  and  some  linger  and 
thout  any  well-defined  disease.  I  have  never  yet  been  able 
Ma  one  in  my  grounds  for  a  single  year,  but  am  still  contin* 
■  experiments. 

v?e  never  yet  heard  of  an  instance  where  they  have  bred  in 
tication^  although  the  males  especially  are  excessively  sala- 
in  their  inclinations;  but  I  have  yet  to  learn  of  a  case  of 
fertility. 
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They  show  a  degree  of  intelligence  scarcely  surpassed  by  that 
of  the  dog,  which  would,  no  doubt,  be  greatly  improved  by  suc- 
ceeding generations  under  the  influence  of  domestication,  should 
that  be  proved  possible.  One  that  was  in  the  constant  habit  of 
following  me  soon  became  disgusted  with  the  elk  which  chased 
him,  so  that  whenever  he  saw  me  going  towards  the  gate  which 
opened  into  the  elk  park,  he  would  place  himself  in  front  of  me 
and  try  to  push  me  back,  and  then  look  up  imploringly,  and  if 
I  turned  away  in  another  direction  would  gambol  about  in  the 
greatest  delight.  In  the  wild  state,  at  least,  this  animal  is  pos- 
sessed of  inordinate  curiosity,  by  which  it  is  often  beguiled  within 
reach  of  the  hunter.  In  this  it  resembles  the  barren-ground  cari- 
bou, or  our  small  Arctic  reindeer. 

It  is  the  swiftest  of  foot  of  all  known  quadrupeds,  but  it  cannot 
continue  the  race  at  high  speed  for  a  gi'eat  length  of  time,  al- 
though for  a  few  miles  or  a  few  minutes  its  escape  seems  like  the 
flight  of  a  bird.  While  it  can  make  astonishing  horizontal  leaps, 
even  from  a  standing  position,  it  cannot  or  will  not  make  high 
vertical  leaps.  I  do  not  think  that  one  under  any  circumstances 
could  be  driven  over  an  obstruction  a  yard  in  height. 

Like  that  of  all  the  deer  tribe,  its  sight  is  defective,  since  it  is 
unable  to  readily  identify  objects  without  the  aid  of  motion.  Its 
senses  of  smell  and  hearing  are  very  acute,  and  on  these  it  largely 
depends  to  warn  it  of  the  approach  of  enemies. 

The  most  interesting  of  all  the  characteristics  pf  the  goat  ante- 
lope, that  which  most  distinguishes  it  from  all  other  ruminants, 
is  its  horns.  These  appendages  are  given  to  both  male  and  fe- 
male, but  on  the  latter  they  are  scarcely  more  than  rudimentary 
till  they  are  fully  adult,  and  even  then  they  are  quite  insignifi- 
cant, varying  from  one  to  three  inches  in  length  at  the  uttermost. 
The  horn  of  Antilocapra  is  hollow,  like  the  horn  of  the  goat  and 
the  ox,  and  it  is  deciduous,  like  the  antler  of  the  deer.  When 
this  peculiarity  was  announced,  it  was  received  with  entire  in- 
credulity by  naturalists,  and  the  world  of  science  accepted  the 
truth  only  after  overwhelming  evidence  had  been  accdmulated. 

The  first  allusion  I  find  to  the  deciduous  character  of  the  horns 
of  this  antelope  is  in  Audubon  and  Bachman*s  Quadrupeds  of 
North  America,  ii.  198,  where  we  learn  that  the  hunters  at  Fort 
Union  told  Mr.  Audubon  that  the  antelopes  shed  their  horns, 
but  the  naturalist  "  managed  to  prove  the  contrary."  Again,  on 
page  204,  he  returns  to  the  subject,  but  says  he  was  never  able 
to  ascertain  that  they  do  shed  their  horns. 
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^■Caniietil,  of  Monterey,  Oartforniat  wiio  livinl  in  the  midst 
^^  floeks  of  ant*4o;>p«  and  had  domi^ticat«<d  many  of  them 
PMbaUigotiUy  stttdi<3d  them,  in  1848,  in  a  cc»mmumcatiou  to 
)fc88or  Baird,  of  the  Smithaonlan  IiLstittition,  annouiicstMi  the 
**  lottT  of  their  horns  quit4*  cirtnimstaii tial I  Vt  and  gave 

j^  "»R  fa*iU  cx>nnecti?d  with  the  anintal*  but  the  pro* 

l^^naidt^rtid  the  announcement  b4I  i^^Ltniordinary  that  he  did 
ffSe'l  justified  in  publishing  the  communication*  Five  years 
^r  Mr,  BurtieiU  superintendent  c»f  the  gardens  of  the  Zoolog- 
\  Society  of  London^  hinmelf  obsorveil  the  t  jisttng  of  the  honis 
in  adult  male  then  in  the  society's  gardens,  and  announced  the 
t  to  the  society  in  a  paper  which  W2is  published  in  its  Trans* 
Ions*  Since  then  it  has  been  iidmitted  by  naturalists  as  an 
iblii^hed  fact* 

^Di  the  numlier  of  these  interesting  animals  which  I  have 
^^A  still  have  in  a  state  of  domeatic'ution,  my  opportunities 
tibserving  them  have  been  good,  and  I  have  found  it  tlio  very 
iiry  of  study  to  observe  the  progress  of  the  growth  and  the 
;iiig  of  these  liorns,  and  to  investigate  the  mode  of  growth ; 
^km  sure  the  reader  wiU  bear  with  me  while  I  give  a  brief 
^pliun  of  the  proeess. 

^^liorn  of  the  antelope  grows  on  a  permanent  process  of  the 
Q  which  rises  upon  the  supra-orbital  arch,  so  that  not  an  inch 
\paee  Intervenes  on  the  adult  between  the  base  of  the  horn 
the  orb  itself.  When  the  male  kid  is  bom,  a  protuberance 
r  be  felt  where  the  horn  is  to  grow.  This  grows  with  the 
uJUdd  by  the  time  it  is  six  months  old,  the  little  horn  breaks 
%f^\  the  skin,  presenting  a  sharp,  hard  point  This  horn  per- 
9  its  growth  from  tlie  tirst  to  the  last  of  January,  when  it  has 
ined  a  length  of  an  inch  or  h^ss,  and  is  then  cast  off.  The 
i  horn  is  perfected  and  cast  earlier,  and  so  on  till  full  ma- 
ty is  attained,  when  tliehorn  is  thrown  off  in  October,  though 
bis  strict  uniformity  must  not  be  expected. 
)n  the  adult  male  the  horn  is  about  twelve  inches  long,  and 
core  in  the  s^iecimen  now  before  me  is  little  more  than  five 
ea  long.  The  horn  is  laterally  compressed.  The  lower  half 
?out  two  and  one  half  inches  wide  and  one  inch  thick,  the 
wrior  edge  bi^coming  sharper  towards  the  prong.  Above  the 
ig  it  is  much  less  compressed,  assuming  more  a  cylindrical 
I ;  iitill  it  is  somewhat  flattened  to  the  end.  The  prong,  which 
aterior  and  occurs  about  midway  the  length  of  the  horn,  is 
Mhf  more  than  an  abrupt  tennination  of  the  anterior  part  of 
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the  flattened  section,  wliere  its  width  is  increased  to  aboni  three 
and  a  half  inches,  terminating  in  a  sharp  point ;  so  we  may  say 
the  prong  is  one  inch  in  length*  But  in  this  different  specimens 
tary  considerably. 

The  horn  appears  as  if  constructed  of  a  mass  of  longitudinal 
fibres,  even  presenting  a  striated  appearance,  especially  the  lower 
part,  and  is  roughened  by  a  great  number  of  small  tubercles  be- 
l6w  the  prong  to  near  the  base.  Many  hairs  occur  on  the  lower 
portion  of  the  horn,  some  of  which  often  remain  till  the  latter  is 
shed.  In  color  the  horn  is  a  deep  black,  except  the  extreme  tip, 
which  is  generally  a  translucent  yellowish-white,  sometimes  for 
half  an  inch  or  more. 

If  we  now  confine  ourselves  to  the  horn  on  the  adult,  we  shall 
the  better  understand  it.  Soon  after  the  rut-time  is  passed,  we  ob- 
serve the  horn,  the  shell  which  envelops  the  persistent  core,  lifted 
from  its  seat  and  each  day  carried  up  higher  and  higher,  and  be- 
coming more  and  more  loose  till  presently  it  is  thrown  off.  Then 
it  is  revealed  to  us  how  this  has  been  done.  We  look  inside  the 
cast-off  horn  and  see  that  the  cavity  does  not  extend  above  the 
prong,  which  is  scarcely  half-way  up  the  horn.  We  see  that 
the  core  was  Iatei*ally  compressed,  broad  and  thin,  presenting  an- 
teriorly its  sharpest  edge.  The  illustration  shows  the  form  and 
extent  of  this  core  better  than  I  can  describe  it  in  words ;  and  so 
of  the  horn  itself.  I  represent  the  side  of  the  horn  cut  away  so 
as  to  show  the  entire  core.  As  we  proceed  in  our  examination 
we  see  that  when  the  old  horn  was  thrown  off  the  new  horn 
had  already  made  considerable  progress  in  its  growth  above  the 
end  of  the  core,  and  that  it  was  this  new  growth  of  horn  which 
had  dislocated  the  old  one,  completely  detached  it  from  the  core, 
and  so  permitted  it  to  drop  off.  From  the  hardened  point  down 
to  ttje  core,  the  new  horn  is  warm  and  slightly  elastic  and  flexible, 
least  so  towards  the  hardened  point.  To  watch  the  growth  of 
the  horn  henceforward  is  exceedingly  interesting.  It  extends  in 
length  pretty  rapidly,  and  towards  the  upper  end  assumes  the 
posterior  curvature  as  the  hardening  process,  which  converts  it 
into  true  horn,  progresses  downward.  Meanwhile  the  skin  which 
covered  the  core,  and  which  was  rather  sparsely  set  with  long, 
coarse,  lightish  -  colored  hairs,  shows  no  unusual  activity.  But 
when  the  perfected  horn  reached  the  top  of  the  core,  the  upper 
section  of  this  skin,  for  an  inch  perhaps,  showed  unusual  activity, 
and  becsime  thicker,  its  upper  part  becoming  hard  and  insensible 
and  finally  assuming  tlie  consistence  of  true  horn,  conforming  in 
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J|>e  t43  tUe  thin,  flat  core,  only  that  the  new  horn  projects  it« 

l<  '       'ir  beyond  th«ci>re,  thus  forming  the  prong;  and  bo 

I  ,^  ^     M'oeds  downwunj,  involving  but  a  limited  portion 

llic  ekiii  which  covers  the  eore,  below  which  it  appears  to  be 

k  nortniil  condition  untl  above  which  is  the   perfected  horn,  till 

Wly  it  re:u*lieti  tin?  base  of  the  h<»rn,  when  the  growth  may  be 

jjlidcred  perfected.     Thin  occurs  about  tlie  Istst  of  July  or  early 

jlkllglist.     The  progress  of  the  growth  is  much  slower  on  the 

per  part  of  the  horn  tlian  it  was  on   the  upper  part.     The 

iftr  part  of  the  horn,  which  envelops  the  core,  is  covered  more 

)<»§  with   hairs  which   penetmte  it  from   the  skin   beneath. 

Me  we  find  more  abundant  as  w*e  pass  down  the  horn  in  our 

ininatjon.     These  at  last,  however,  nearly  disap|H*ar  from  the 

face,  probably  by  abrasion*    As  soon  as  or  before  the  commence* 

It  of  the  rutting  at^ason,  the  horn   has  completed   its  growth 

has  become  a  j>erfect  weapon,  and  so  continues  during  that 

jon,   which   sci  excites  the   males   to   b<'lligerency.      As    this 

ICIf  Fufy^tlie  growth  of  the  new  horn  commences  at  the  top  of 

IPPBlid  proceeds  as  before  described,  lifting  the   old  horn 

fi  ita  seat  and  finally  throwing  it  off. 

tnay  not  occupy  tlie  sjjace  requisite  to  desorilK*  the  pecul- 
iofl  of  the  growth  of  the  successive  horns  and  of  the  cores, 
[^  they  are  growing  from  the  kid  to  the  fully  adult,  although 
r  »how  some  interesting  phenomena.  Sufhee  it  to  repeat  that 
Rrst  horn  of  the  kid  is  shed  in  January;  the  next  year  it  com 
Ba  its  growth  earlier  and  is  shed  in  December,  and  so  on  each 
\  the  horn  being  she^l  a  few  weeks  earlier  than  wtvs  ita  predc- 
»r,  till  when  the  animal  becomes  fully  adidt  the  horn  is  cast 
after  the  rutting  season  is  past, 

have  never  had  in  domestication  an  adult  female,  with  horns 
sloped,  and  cannot  say  whether  they  mature  and  are  thrown 
t  the  same  times  as  those  of  the  males. 

pparently  the  skin  covering  the  coi-e  of  the  horn  is  converted 
horn.  The  microscope  alone  can  reveal  the  truth  of  this, 
by  its  aid  the  whole  is  made  plain.  The  core  of  the  horn  is 
covered  by  the  j^eriosteum.  Next,  and  without  any  interven- 
jssues,  comes  the  skin,  with  its  proper  epidermis.  The  horns 
busly  described  have  their  roots  in  the  cellular  tissue,  or 
r  stratum  of  the  skin,  as  we  will  call  it.  When  sulficiently 
oified,  the  upper  or  outer  part  of  the  skin  shows  the  uneven 
occasioned  by  elevations  and  depi-essions  called  papilln 
1  on  other  portions  of  the  skin.     Upon  this  uneven 
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surface  rests  the  epidermis,  if  we  may  use  that  term,  where  con- 
stant activity  is  ever  present.  As  this  epidermis  or  outer  coating 
of  the  skin  on  the  human  subject,  for  instance,  is  constantly  wear- 
ing away,  so  must  it  be  constantly  renewed  by  new  growths.  For 
this  purpose  minute  cells  are  constantly  being  formed  upon  or  next 
to  the  papillae.  The  new  cells,  being  at  the  very  bottom,  neces- 
sarily force  up  their  predecessors,  which  become  more  and  more 
flattened  out  in  the  form  of  scales.  Of  these  flattened  scales  the 
epidermis  is  formed  ;  as  they  approach  the  surface,  they  become 
dryer  and  harder  and  of  a  horny  nature,  even  on  the  most  deli- 
cate skin,  and  in  that  condition  these  horny  scales  or  flattened 
cells  are  worn  off  by  friction.  It  is  these  flattened  cells  which 
constitute  all  horns,  hoofs,  nails,  and  claws;  and  so  we  are  not 
disappointed  when  we  find  tliat  the  horns  of  our  antelope  are 
composed  of  these  same  flattened  and  dried-up  cells.  As  these 
cells  are  forced  up  and  flattened  out,  they  cohere  in  a  mass  large 
enough  to  form  the  horn,  and  in  obedience  to  some  law  of  nature 
are  n^olded  into  the  pi-oper  form.  When  enough  of  these  flat- 
tened and  hardened  cells  have  been  accumulated  and  consolidated 
to  constitute  the  honi  at  a  given  place,  it  cleaves  off  from  the 
softer  inner  portion  of  the  cuticle  within,  leaving  a  stratum  of 
epidermis  covering  the  corium. 

While  the  mode  of  growth  of  this  horn  so  exactly  corresponds 
with  that  of  other  and  persistent  horns,  its  progress  is  necessarily 
widely  different.  The  growth  of  other  horns  is  very  slow  and 
uniform,  proceeding  from  the  epidermis  at  their  bases,  while  this 
horn,  instead  of  taking  a  life-time  to  complete  its  growth,  must 
be  finished  in  a  few  months.  It  is  not  pushed  up  and  enlarged  a 
little  each  year  by  a  slow  accumulation  of  these  flattened  and 
hardened  cells  at  its  base,  but  it  first  shoots  up  with  astonishing 
rapidity  from  the  very  top  of  tlie  core,  till  the  old  hoiii  is  pushed 
off  and  the  new  one  above  is  far  advanced,  while  over  all  the 
rest  of  the  core  the  cuticle  has  manifested  no  unusual  activity, 
but  simply  a  moderate  state  of  vitality  is  exhibited.  When  the 
growth  of  the  horn  above  the  end  of  the  core  is  completed,  the 
time  has  arrived  for  the  formation  of  the  new  horn  below.  That 
part  of  the  epidermis  which  had  been  so  active  and  performed 
such  extraordinary  work  in  so  short  a  time  relapses  into  a  state 
of  quiet,  and  a  section  below  has  suddenly  become  aroused  to  a 
state  of  great  activity,  till  it  has  done  its  work  and  completed  its 
homy  crust,  when  in  a  few  days,  or  weeks  at  most,  it  in  turn 
relapses  into  quiet ;  and  so,  as  the  growth  progresses  downward, 


176.]  7%«  American  AnUlope^  or  Prang  Buck.  203 

Boessi^  sections  liecorae  stimulated  to  great  fictivity,  do  their 
jbrk,  and  subHide  to  quiet,  till  flnully  the  base  is  reaeht^d  and  tlio 
pm  it  complete ;  and  now  the  epid«!rmis  has  a  rest  during  the 
Itting  teason  and  until  tlit^  time  arrives  for  the  eomraencement 
\  a  new  growth,  which  proceeds  as  before  ;  and  bo  is  it  annually 
ipeatecL 

iWe  can  partially  understand  how  it  is  that  the  lately  active 
irt  btKSomos  quiet  so  soon  as  the  horn  over  it  is  perfected,  if  we 
111  n^membor  that  a  partial  sepanition  takes  place  between  the 
im  and  a  sensitive  stratum  of  the  epidermis,  but  I  cannot  so 
pidily  explain  how  it  is  that  successive  sections  below  are  awak- 
led  from  their  state  of  quietude  to  an  activity  nowhere  elm  in 
kture  equaled  or  even  ap|iroAched  for  the  same  purpose.  I  can 
dy  say  that  the  exigencies  of  the  case  demand  it,  and  natiire  sup- 
iea  the  means. 

Altogether  this  is  a  most  interesting  animal,  requiring  peculiar 
nditions  of  life  for  its  well-being,  which  confine  it  to  a  very 
nited  area  on  the  face  of  the  earth.  The  discovery  of  this 
limal  has  opened  a  new  chapter  to  the  naturalist,  in  which 
rae  of  his  preconceived  notions  must  be  rudely  swept  awiiy,  and 
w  poHsibilities  in  tlie  animal  kingdom  recognized.  It  stiuids 
litary  and  alone  in  the  middle  spa4!e  where  a  Yoid  was  thought 
exist,  which  suppojw/d  zoological  laws  had  declared  could  never 
filled.  It  supplies  a  link  in  the  animal  kingdom  which  we 
r»ught  could  not  exist,  ami  which  we  were  slow  to  recognize 
len  found.  It  occupies  an  intermediate  place,  if  it  does  not 
tirely  till  uji  the  gap,  between  those  ruminants  which  have  hol- 
w  and  persistent  cornuous  horns  and  those  which  have  solid  and 
eiduous  ones.  It  has  eight  incisors  in  the  lower  jaw,  and  no 
nine  teeth,  but  twenty -four  molars.  We  find  examples  of 
is  dental  formula  in  both  the  above  groups.  In  its  skin  and 
it  it  is  like  the  deer.  Its  eye  is  most  tike  that  of  some  of  the 
telopes.  Its  giauf hilar  syst^^m  is  most  like  that  of  the  goat.  It 
the  most  delicate  and  particular  fee<ler  of  all  ruminants,  while 
3  goat  is  the  most  promiscuous  consumer*  In  its  siilacious  dis- 
iition  it  resembles  and  even  excels  the  goat,  but  is  the  farthest 
all  from  it  in  its  ability  to  climb  rocks  and  precipices.  It  has 
tny  characteristics  hitherto  supposed  to  be  confined  to  one  or 
3  other  of  the  families  of  ruminants  above  referred  to,  while  it 
dibits  othei-s  peculiar  to  itself. 

Since  writing  this  article  I  have  examines!  the  illustrations  here 
produced  (see  pjgures  12  and  13),  with  the  late  Mr.  Hays's 
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icle  on  tlie  growth  o(  the  horns  of  the  prong  bnokt  in  tlie 
ktUKALtsT,  vuliimt*  ii.,  puj^u  131,  imd  find  »ome  differences  be- 

E\i^  observations  and  mine,  from  which  we  may  infer  the 
exact  uniformity  not  only  in  tb<»  structure  but  in  the 
of  the  growth  of  the  horn.  The  section  of  the  hovn 
^WQ  in  Figure  12  shows  a  core  differing  in  both  form  and  ex- 
Lt  from  any  I  have  seen.  I  have  never  met  one  where  the 
Id  extended  above  the  prong, 
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ARE  POTATO  BUGS  rOISONOUS?' 

tlY    AUG.    R.    OROTR    AND   ADOtPlI    KAY8KH. 


STATEMENT  of  the  poisoning  qualities  of  the  Dorypkora 
\  dfcemlineata^  or  potato  bug,  has  repeatedly  been  made  in  pub- 
hannts^  and  notably  in  the  Seventh  Report  on  the  Insects  of 
PBltri  by  Professor  C.  V,  Kiley,  It  is  claimed  that  after  coming 
contact  with  the  bugs,  or  inhnling  the  steam  or  smoke  produced 
boiling  or  burning  them,  j^ersons  have  exhibited  various  symp- 
ns  of  cutaneous  or  nervous  disease. 

To  investigate  the  matter,  a  quantity  of  the  bugs  collected  from 
Ids  near  Buffalo,  where  no  ars<-*ntc  had  Ijeen  used,  was  submit- 
i  Id  distillation  ,\vith  salt  water,  so  as  to  allow  of  an  increased 
^■hiture.  Under  this  process^  about  four  ounces  of  liquid  were 
^ared  from  one  quart  mejLsure  of  tlie  insects*  Tliis  liquid  was 
*feotly  clear,  and  emitted  a  highly  offensive  stnell ;  it  proved 
nlkaline  reaction  on  account  of  the  presence  of  a  certain  quan- 
f  of  fi-ee  ammonia  jind  carbonate  of  ammonia, 
\gain,  an  equal  quantity  of  the  bugs  was  use^l  to  prepare  a 
cture  made  as  follows:  Absolute  and  chemically  jnire  alcohol 
I  condensed  upm  the  live  bugs  ;  after  a  digestion  of  twenty- 
r  hours  the  alcohol  was  evaporated  at  a  gentle  heat.  The 
Tture  so  obtained  had  a  decidedly  acid  reaction,  wdjs  brown  in 
ir,  and  was  not  disagreeable  in  smell. 

To  ascertain  the  effect  on  the  animal  system  of  the  liquid  and 
tincture  above  described,  a  number  of  frogs  were  proeui"ed  for 
experiment,  About  one  half  cubic  centimetre  of  the  liquid 
,  the  tincture  each  was  introduced  separately  into  the  stomach, 
ther  the  liquid  nor  tlie  tincture  producfid  any  apparent  effects, 
5  vivacity  of  the  frogs  so  treated  continued  unimpaired,  not- 
bstanding  the  complete  retention  of  the  doses.     Again,  two 

Read  At  the  Detroit  Meeting  of  the  AmertCAn  Aitoctation  lor  tlie  Advancement 
sieiiee,  I97d. 


im 


k 


206  An  PaUUo  Ayt  Poitommit  [April, 

fresh  frogs  were  submitted  to  a  hypodermic  injection  of  the  Kqaid 
and  the  tincture,  in  the  hind  legs,  by  means  of  an  ordinary  hy- 
podermic syringe.  The  injection  of  the  distilled  liquid  was  unat- 
tended by  injurious  results.  A  slight  disinclination,  at  first,  to 
use  the  hind  limbs  was  shown  also  in  the  case  of  another  frog, 
which  was  treated  hypodermically  with  pure  water  to  check  the 
results  obtained. 

The  injection  of  the  tincture,  however,  proved  fatal  to  the  sub- 
ject. A  few  moments  after  the  injection  the  leg  operated  upon 
seemed  to  become  paralyzed,  and  the  heart  stopped  beating 
within  thirty  minutes  afterwards,  by  which  time  the  other  two 
hypodermically  treated  seemed  to  have  completely  overcome  the 
effects  of  the  operation. 

The  tincture,  although  highly  concentrated,  contained  but  a 
small  quantity  of  animal  acids,  which,  when  saturated  with  bases 
of  potassa  and  soda,  formed  deliquescent  hexagonal  crystals,  visi- 
ble under  the  microscope,  but  insufficient  in  quantity  to  analyze. 
It  is  known  that  such  acids  are  very  active  in  their  efiEects  upon 
the  animal  system.  The  bite  of  a  flea  or  of  a  bedbug  is  attended 
by  an  introduction  of  acids  which  produce  a  swelling  by  the  coag- 
ulation of  the  albuminous  fluids  of  the  body.  The  rapid  coagula- 
tion of  milk  was  shown  by  the  experiment  of  introducing  a  few 
drops  of  the  tincture  above  described,  during  the  present  experi- 
ments. In  the  case  of  the  insects  above  mentioned,  especial  or- 
gans are  occupied  with  the  secretion  of  the  acids  which  serve  the 
insect  economy  by  coagulating  those  parts  of  the  blood  of  the 
victim  which  may  not  be  useful  for  food.  No  such  organs  have 
been  noticed  in  the  potato  bug.  The  presence  of  the  acid  leads 
us  to  conjecture  as  to  the  origin  of  such  organs,  while  they  have 
apparently  not  become  developed  in  the  potato  bug.  The  acids 
being  found  to  be  present  in  such  small  quantity,  the  conclusion 
is  unavoidable,  in  the  light  of  the  present  experiments,  that  the 
bugs  are  not  poisonous. 

Rather  does  it  seem  likely  that  the  published  statements  to  the 
contrary  were  based  on  erroneous  observations,  while  it  is  ex- 
tremely probable  that  certain  of  the  more  aggravated  and  circum- 
stantially detailed  cases  of  poisoging  are  due  to  tlie  effects  of  ar- 
senic (Paris  green  and  arsenious  acid),  which  is  now  profusely 
used  for  the  extermination  of  the  bugs.  Many  metallic  salts  will 
produce  cutaneous  irritation  ;  when  arsenic  is  sublimed  by  heat^ 
the  inhaled  fumes  will  produce  nervous  disorder ;  the  effects  of 
Paris  green  may  have  been  mistaken  for  those  of  the  potata 
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It  is  credible,  moreover,  that  when  larger  amountB  of  tli« 

nre  thrown  into  li  (ir*?  to  Jestroy  them^  even  when  not  mn- 

ng  any  araenie,  an  incijinplete  combustion  might  take  pliwe, 

hich  caae  carlK>nou8  oxido  (CO)  would  be  produced,  whidi 

llld  cttrtainly  bring  about  the  evil  effect*  complained  of.      It 

W  also  be  remarked  that  previous  to  the  a<lvent  of  the  potato 

I  the   potiito  plant  itself  had  not  been  ao  freely  handled  as 

ily  ;  an  hiquiry  aa  to  the  effects  of  the  entrance  of  the  minute 

E8  from  the  leaf  into  the  i^kiu,  and  also  into  the  pmperties  of 

juice  of  the  plant,  might  sho^v  cause  for  some  symptoms  com- 

in**d  oL 

kt  thij*  time,  when  the  use  of  arsenious  acid  is  forbidden  in 
rroany  in  the  manufacture  of  aniline  colors,  on  account  of  its 
(  effects  on  animal  orgjuiisms,  it  may  n<it  be  thought  im- 
Iper  to  call  the  attention  of  the  people  of  our  country  to  the 
t  use  of  arsenic  in  the  culture  of  so  universal  a  food  plant 
tato. 


THE   LITTLE   MISSOURI   "BAD    LANDS/* 

tlY   J.    A.    ALL£N. 

arn  Dakota  are  what  are  termed  the  Little  Missouri 

♦*Bad  Lands,"  a  region   as  picturesfiue  and    strange    as  the 

gination  can  well  conceive.    As  we  leave  the  Missouri  River  at 

t  Abraham   Lincoln,   the    present  western   terminus  of  the 

Ihern  Psicific  Railroad,  tlie  journey  to  these  '*  Bad  Lands  " 

Uiinly  by  the  sincalled  Sully's  Trail,  which  runs  nearly  due 

tward  between  the  46th  and  47tb  parallels.     The  three  hun- 

l  miles  of  treeless  prairies  that  lie  between  the  Missouri  and 

;le  Missouri  rivers  present    us  with  nothing  of   remarkable 

irest.     Gradually,  us  we  tidvance  westward,  the  grass  becomes 

itier  and  the  cacti  and  sage  bushes  more  abundant,  evincing 

increasing  aridity  of  the  climate.     Isc»lated,  conical  mounds 

'  butted,"  occasionally  of  considerable  height,  are  seen  at  long 

rvals,  and  serve  as  important  hmdmarks.     The  streams  are 

and  small,  the  most  of  them  dwindling  towards  the  end  of 

imer  to  a  series  of  detached,  brackish  pools.    Along  the  larger 

;h6m  wo  meet  here  and  there  with  little  clumps  of  trees^  or, 

^  rarely,  with  continuous  narrow  belts  of  timber,  consisting 

nly  of  lK>x-elder  and  cotton-wood,  with  a  sprinkling  of  elm ; 

Kscasionally  they  are  made  up  almost  entirely  of  oak.     These 

oves,  sometimes  a   day's  journey  apart,   constitute  the 
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only  trees  met  with,  —  little  wooded  oases  in  a  vast  expanse  of 
rolling,  grassy  prairie.  In  crossing  these  prairies  we  roiss,  even  in 
June,  when  the  vegeUition  is  in  its  greatest  freshness,  the  variety 
and  profusion  of  flowers  that  give  to  the  more  southern  prairies 
the  aspect  of  a  vast  flower-garden,  —  the  patches  of  pink,  orange, 
yellow,  and  other  bright  tints  produced  by  the  social  grouping  of 
the  prevailing  species,  which  impart  their  own  hues  to  broad  areas 
of  the  landscape,  as  do  often  the  buttercups  and  daisies  to  New 
England  hill-sides.  Most  conspicuous  on  the  Dakota  prairies, 
west  of  the  Missouri,  are  the  little  prairie  roses  (^Rofta  blanda 
Ait.),  which  fill  the  air  with  their  delicate  perfume,  and  seem 
often  to  almost  cover  the  ground  in  their  abundance.  These 
gems  of  the  prairie  in  a  measure  atone  for  the  absence 'of  a 
greater  variety  of  showy  flowering  plants. 

Bird  life  is  abundant  over  these  prairies,  they  being  everywhere 
enlivened  by  the  few  peculiar  kinds,  such  as  larks,  buntings,  and 
sparrows,  that  so  eminently  characterize  the  Plains.  Among 
them,  however,  the  ornithologist  detects  with  delight  both  the 
Missouri  skylark  (^Neocoryi  Spraguei  Scl.)  and  Baird's  bunting 
(^Ckntronyx  Bairdii  Bd.),  species  which  until  a  few  years  since 
were  among  the  least  known  of  the  birds  of  the  continent.  Few 
mammals  attract  our  attention,  the  prong  horn,  or  so-called 
"antelope"  {Antilocapra  Americana  Ord),  being  the  chief, 
which,  while  notable  for  its  grace  and  beauty,  is  also  the  principal 
game  animal  of  this  portion  of  the  Plains ;  the  American  bison, 
or  *'  buffalo,"  which  existed  here  but  a  few  years  since,  and 
whose  trails  still  remain,  having  now  wholly  disappeared  from 
the  region  east  of  the  Yellowstone.  The  "  prairie-dog  towns  " 
are  somewhat  frequent,  their  little  occupants  being  ever  objects 
of  interest;  occasionally  the  prairie  hare  (^Lepus  campe9tri$ 
Bach.),  or  jackass  rabbit,  as  more  commonly  called,  surprised 
by  our  approach,  scampers  away  in  all  possible  haste,  his  im- 
mense ears  and  very  long  legs  giving  him  the  appearance  of 
being  much  larger  than  he  really  is. 

After  days  of  pleasant  journeying  amid  such  scenes  as  these, 
we  find  ourselves  upon  the  border  of  the  "  Bad  Lands,""  to  the 
explonition  of  which  we  have  long  looked  forward  with  so 
much  interest.  Though  they  are  but  a  few  miles  distant,  there  is 
nothing  as  yet  to  indicate  their  proximity ;  we  see  before  us 
only  the  sjime  low  ridge  that  in  prairie  landscapes  seems  ever  to 
bound  the  horizon.  Reaching  the  crest  of  this  low  ridge,  how* 
ever,  we  have  before  us,  instead  of  another  similar  swell,  one  of 
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Itningeat  vintAS  the  continent  affords.     We  look  down  upon 

valley  studded  T;ntli  detiiched,  nearly  bare,  conical,  pyram- 

ftnd  rectangular  moundd^  one  hundred  to  several  hundred 

j  in  height,  und  a  few  yards  to  many  hundred  yards  in  length. 

jfare  similarly  capped  with  a  stratum  of  bright  red,  indurated 

h  which  on  closer  examination  proves  to  have  been  tnetnmor- 

i  by  heat,  and  to  be  mixed  with  cinders  and  other  mineral 

I  that  seem  to  have  had  a  volcanic  origin*    The  mounds 

are  made  up  of  variegated  shales,  horizontally  dis- 

1«  whieb«  seen  in  section  in  the  nearly  vertical  sides  of  the 

Isi  appear  as  parallel  bands  of  yellow,  brown,  green,  gniy, 

kt  and  other  tints,  surmounted  with  red.     This  stninge  pan- 

lia  extends  for  many  miles^  and  as  we  gaze  upon  it  for  the 

i  time  we  soon  cease  to  wonder  that   General   Sully,  in  his 

th  through  this  region  in  1864,  should  have  likened  it  to  "  hell 

\  ike  firm  <>Me,"  as  he  is  currently  reported  to  have  done, 

lie  trail  we  have  chosen  fortunately  leads    us  through  the 

'  heart  of  this  interesting  countr)%  so  that  the  experiences  of 

ngle  day  even  would  be  sufficient  to  give  us  considerable 

liarity  with  the  varied  phenomena  of  a  locality  that  may  be 

n  as  a  fair  illustration  of  the  remarkable  topography  of  an 

Qsive  region.     By  a  difficult  and  winding  descent  we  reach 

ralley  of  Davis  Creek,  through  which  we  are  to  find  our  way 

be  Little  Missouri*     Our  interest  in  our  surroundings  con- 

» increases,  as  at  every  step  some  new  feature,  notice^ible 
picturesque  effect  or  as  illustrative  of  some  geological 
,  attracts  our  attention.  The  mounds  and  ridges  increase  in 
it,  their  rounded  summits  still  capped  with  bright  pink 
I,  and  almost  verdureless.  Red  bands  are  also  seen  at  inter- 
In  the  sides  of  these  mounds,  these  bands  being  composed  of 
ttime  baked,  reddened  clay  {ls  that  covering  the  summits, 
generally  a  thin  hiyer  of  scoriaceoiis  material  at  the  bottom 
red  band.  Although  traces  of  fire  are  so  evident,  the 
%%  has  given  the  country  its  present  broken  character 
the  gentle  action  of  water.  The  strata  everywh«?rL^  pre- 
Bir  almost  perfectly  horizontal  position,  these  buttes  and 
DW  ridges  being  but  the  remains  of  strata  that  once 
\e  country  to  a  higher  level  than  even  the  tops  of  the 
buttes  now  standing.  By  the  slow  process  of  aqueous 
bave  the  soft  strata  of  sands  and  clays  been  removed, 
lie  country  scored  to  the  depth  of  hundreds  of  feet. 
other  forces  have  been  at  work.     Heat  of  great  intensity, 
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and  from  an  nnusnal  source,  has  also  acted  here  on  a  grand  scale, 
but  as  a  preserving  rather  than  as  a  destroying  agent.  Beds  of 
lignite,  a  few  inches  to  several  feet  in  thickness,  occur  interstrat- 
ified  with  the  deposits  of  sand  and  clay.  The  deep,  sharp  gullies 
formed  by  the  action  of  water  have  exposed  these  beds  of  lignite 
for  long  distances.  This  expo6ui*e  to  atmospheric  influences 
seems  to  have  in  some  way  produced  spontaneous  combustion  of 
the  lignite,  for  there  is  abundant  evidence  that  some  of  the  igneous 
action  about  to  be  described  occurred  befoi-e  the  close  of  the 
terrace  epoch.  Whatever  may  have  cxiused  the  coal  beds  to  take 
fire,  the  fact  remains  that  for  long  iiges  their  destruction  has 
been  going  on,  and  even  still  continues,  producing  geological  re- 
sults of  a  most  interesting  and  important  character.  When  once 
well  ignited  they  seem  to  burn  for  long  periods,  the  fires  pene* 
trating  far  into  the  interior  of  the  hills,  extending  at  times  till 
all  the  coal  seams  over  very  large  areas  are  consumed.  At  the 
present  time  these  fires  are  known  to  sometimes  originate  from 
the  prairie  fires,  which  occasionally  sweep  over  these  lignite  ex- 
posures and  ignite  the  coal.  But  a  large  proportion  of  the  beds 
that  have  been  destroyed  appear  to  have  been  so  situated  that 
prairie  fires  could  not  have  reached  them,  the  exposures  being 
about  midway  up  the  bare,  nearly  vertical  faces  of  very  high 
bluffs.  Wherever  the  lignite  beds  have  been  burned,  their 
former  position  can  be  easily  detected  by  the  bright  red  bands  of 
the  hardened  overlying  clays  and  sands  which  have  been  meta- 
morphosed by  their  combustion,  these  red  bands  being  often 
traceable  by  their  color  for  long  distances,  occurring  at  the  same 
level  in  butte  after  butte. 

The  burning  of  such  large  masses  of  lignite  must  of  course,  es- 
pecially when  the  beds  have  considerable,  thickness,  produce  an 
intense  heat ;  yet  the  metamorphism  here  seen  seems  sometimes 
to  be  on  too  grand  a  scale  to  be  the  result  of  so  limited  a  cause. 
The  thickness  of  the  strata  more  or  less  changed  in  texture  and 
color  by  the  heat  varies,  of  course,  with  the  thickness  of  the  seam 
of  lignite  the  burning  of  which  was  the  source  of  the  metamor- 
phic  action,  and  hence  ranges  from  a  few  feet  to  twenty  or  thirty, 
and  occasionally  to  upwards  of  fifty !  In  many  cases  the  heat 
was  sufficient  to  partly  or  wholly  fuse  the  shales  immediately  in 
contact  with  the  burning  lignite,  giving  them  a  semi-vitreous  or 
porcelaneous  texture.  At  the  bottom  of  the  series  of  metamor- 
phosed beds  we  have  usually  a  layer  of  cinders  and  clinkers, 
which  occupies  the  position  of  the  former  lignite  bed  itself.    This 
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ier  is  generally  of  a  whitish  or  grayish  color,  and  is  made  up 
tatiy  of  bftLrd^  fiemi* vitreous,  vesicular  materiaU  the  larger  inter- 
■Sof  which  are  filled  with  ashy  or  earthy  matter;  while  occa- 
bally  portions  are  so  soft  as  to  be  easily  crumbled  in  the  hand* 
l&rushed  under  Uie  foot.  Indeed,  it  is  not  much  unlike  the  re- 
pura  left  in  oar  grates  from  the  burning  of  common  coal. 
l*he  material  next  above  this  often  shows  signs  of  having  been 
|a  semi-molten  or  at  least  plastic  condition,  and  geneniHy  pre- 

Its  a  great  variety  of  tints,  as  olive,  drab,  yellow,  gray,  white, 
wn  of  various  shades,  purple,  and  even  black.     The  purple 
I  olive  tints  are  quit^  frec^uent;  the  other  colors  often  o«3cur  in 
r»w  zones  or  mere   lines,   producing  a  very  beautiful  effect, 
texture  varies  from  a  dense,  compact,  jaspery  character  to 
it  so  pc»rous  and  vesicular  that  the  mass  will  float  upon  water, 
fti  every  degree  of  porosity  between    these   extremes.     This 
'legated  layer  is  usually  but  a  few  inches  in  thickness,  and  is 
rather  local  occurrence,  as  is  also  the  scoriaceous  or  vesicular 
iter,  neither  appearing  except  where  the  heat  has  been  very 
^n»e.     The   s^coriateous  material  also  varies  greatly  in  color, 
ag  usually  black,  but  sometimes  grayish,  while  it  also  occurs 
every  shade  of  red,  frt»m  dark  reddish-brown  to  bright  car- 
le*    These  materials  always  pass  gradually  into  the  overlying 
dened,  baked  clays,  which,  n&  previously  st*ite*l,  may  vary  in 
^knesa  from  a  few  feet  to  twenty  or  more,  and  which,  from 
ir  great  thickness,  bright  color,  and  wide  distribution,  form 
gf  the  chamcteristic  features  of  the  region  we  are  considering, 
i  csolor  of  these  beds  is  that  of  bright  red  bricks,  and  where 
material  has  been  thinly  saittered  about  by  the  gradual  dem- 
ion  of  buttes  once  covered  by  it,  as  sometimes  happens,  the 
tmblance  of  the  locality  to  an  old,  long-abandoned  brickyard  is 
f  striking.     These  hardened  clays  still  retain  the  abundant 
ressions  of  plant-remains,  but  they  are  generally  too  frag- 
itary  to  be  of  much  value  as  specimens.     A  few  quite  well- 
lerved  casts  of  the  leaves  of  exogenous  plants  occur,  but  the 
stable  relics  consist  mainly  of  the  imprints  of  broad-leaved 
ises  and  sedges,  which  seem  to  have  in  places  nearly  filled  the 
s.     Heavy  clay  deposits  almost  always  immediately  overlie 
beds  of  lignite,  and  when  they  are  very  heavy,  or  the  seam 
igiiite  is  very  thin,  the  metamorphism  scarcely  extends  be- 
Bbe  stratum  of  clay  ;  usually,  however,  it  affects  the  stratum 
lid  that  i^ests  upon  the  clay,  sometimes  converting  it  into  a 
coarse -grained,    rather   soft  sandstone,  hand-specimena   of 
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which  are  scarcely,  if  at  all,  distingaishable  from  the  red  sand- 
stone of  the  Connecticut  Valley.  The  metamorphism  gradually 
ceases  in  passing  upward,  as  respects  both  color  and  hardness, 
till  the  influence  of  the  heat  wholly  disappears.  The  color  of 
these  metamorphosed  shales  thus  fades  from  intense  red,  or  even 
black,  through  light  brick-red  to  pale  red  and  pale  reddish-yellow ; 
whilst  the  texture  yaries  from  crumbling  scoria  and  slag,  through 
lock  of  a  trappean  texture  and  conchoidal  fracture,  to  finely  fis- 
sured baked  clay  and  sandstone,  and  finally  to  shales  but  slightly 
hardened  and  almost  unchanged  in  color. 

The  beds  thus  altered  often  present  interesting  features  of 
structure,  the  indurated  clays  being  extremely  fissile,  breaking 
up  into  thin,  small,  irregularly  shaped  splinters  and  fragments, 
which  possess  a  clear,  metallic  resonance ;  the  sandstones  occa- 
sionally present  a  prismatic  structure,  with  the  planes  of  cleavage 
oblique  to  those  of  stratification,  the  mass  breaking  into  five  or 
six  sided  prisms,  half  an  inch  to  an  inch  or  two  in  diameter,  and 
one  or  two  to  even  two  and  a  half  feet  in  length,  almost  slender 
enough  and  long  enough  for  walking-sticks  ! 

As  already  intimated,  the  beds  of  lignite  vary  greatly  in  thick- 
ness, from  a  few  inches  to  five  or  six  feet,  and  even  more,*  with 
corresponding  variations  in  the  amount  of  metamorphism  produced 
by  their  combustion.  In  the  burning  of  the  heavier  of  these  beds 
not  only  is  an  immense  amount  of  heat  generated,  but  vapors  are 
formed  which,  in  escaping,  have  also  left  their  interesting  records. 
These  consist  of  jagged,  chimney-like  mounds  of  breccia  that  still 
crown  many  of  the  buttes  and  ridges,  the  softer  materials  that 
surrounded  them  having  been  worn  away  by  denuding  agencies, 
leaving  them  as  striking  and  picturesque  features  of  the  land- 
scape. These  mounds  have  sometimes  the  form  of  short,  thick 
columns,  being  circular,  a  foot  or  two  in  diameter  and  a  few  feet 
high ;  at  other  times  they  are  ten  or  twelve  feet  in  diameter  and 
of  about  the  same  height,  while  they  not  unfrequently  assume 
the  form  of  low,  narrow,  ragged  walls  of  highly  altered  rock,  the 
material  of  all  these  erupted  mounds  presenting  the  features  of 
a  true  volcanic  breccia.  The  matter  composing  these  chimneys 
was  mostly  forced  up  through  small  orifices  or  narrow  fissures, 

1  Near  the  mouth  of  Powder  Rirer  I  met  with  two  beds,  one  fire  and  the  other 
eight  feet  thick,  separated  by  onlj  about  three  feet  of  shale.  On  Custer's  CttA  I 
elao  met  with  a  heavy  bod,  which  raried  in  thickness  at  different  expoenret  firom  dx 
to  ten  foet.  A  considerable  amount  of  metamorphic  action  may  readily  be  ooooeivid 
at  resulting  from  the  combustion  of  such  large  masses  of  lignite,  tome  of  which  hai 
nearly  the  hea^producing  power  of  cannel  coal. 
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■brill  H  plltstic  or  liatf-moltdti  condition*     At  these  points  the 
B  was  80  great  that  the  aands  and  clays  through  which  the 
kres  extended  became  thoroughly  melteil,  leaving  the  walls 
kheiie  fissuresi  \rith  glazed  surfaces,  vitrifying  them  to  depths 
mng  from  half  an  iuch  to  deveral  incht*s.     In  some  instancea 
I  melted  matter  ran  down  while  in  a  viscous  state,  solidifying 
Ipendaui,  rounde<l  masses ;  in  other  cases  it  was  squeezed  out 
{Dugh  lateral  cracks  in  Uie  walls  of  the  main  fissures,  congeal- 
\  in  similar  botryoidal  forms.     Again,  masses  are  seen  in  these 
mney-ltke  mounds  tljat  seem  to  have  been  twisted  and  folded 
l^n  in  a  tiscuus  state,  the  surface  still  retaining  its  waxy  lustre. 
[n  connection  with  the  formation  of  these  fissures  and  mounds 
fe  were  slight  disturbances  of  the  adjoining  strata,  aflfect'mg 
lettmes  an  area  of  only  a  few  feet  in  diameter,  and  rarely  ex- 
ding  over  many  yanls.     Occtisionally,  however,  tiie  fissures 
ended  for  considerable  distances,  accompanied  by  the  usual 
inomena  of  intense  igneous  action  already  noticed,  with  a  dis- 
bance  of  the  strata  for  several  yards  on  either  sidt^  of  the  fis- 
^,  where  many  feet  in  thickness  were  lifted  and  still  remain 
\Aj  inclined*     We   have  here«  in  fact,  a  series  of  volcanic 
fs,  or  valeemoeB  in  miniature^  having  their  seats  of  action  in  the 
mng  coal-aeam,  ten,  fifteen,  or  perhaps  fifty  feet  below.    In- 
tlf  aome  of  these  disturbed  areas  present  a  very  broken  and 
sanic  aspect,  and  a  geologist  suddenly  tninsported  to  one  of 
le  localities  would  feel  at  first  that  he  must  be  in  the  midst  of 
aly  volcanic  district.     He  would  find  that  from  the  tops  of 
^  apparently  volcanic  ridges  blocks  of  scoriaceous  material, 
ering  in  no  respect  from  real  volcanic  products,  have  rolled 
n  into  the  adjoining  valleya,  and  lie  scattered  in  massea  vary* 
from  a  foot  in  diameter  to  those  of  sevenil  tons'  weight.    The 
fed  masses  of  rock  crowning  the  higher  points  of  the  ridges, 
mined  battlements,  with  the  adjoining  chasm-like  ravines, 
d  with  highly  metamorphosed  rock,  do  combine,  in  fact,  to 
lent  quite  a  disturbed  and  chaotic  scene ;  yet  a  careful  ex- 
nation  of  even  these  localities  shows  that  the  strata  ^m 
ywhere  horizontal,  save  at  such  few  limited  areas  as  tlioae 
^^  noticed.     We  find  here,  as  usual,  the  horizontal  beds  of 
ip  underlying  the   metamorphosed  strata,   differing  from 
e  of  other  localities  only  in  their  greater  thickness,  and  point- 
mi  most  conclusively  the  origin  and  cause  of  these  local  dis^ 
ioni  and  former  intense  igneous  action.     That  the  burning 
m  lignite  beds  is  really  competent  to  produce  all  these  efifects 
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we  have  the  abundant  stratigraphical  proof  afforded  by  this  whole 
region,  and  the  further  testimony  of  trustworthy  eye-witnesses, 
who  have  seen  the  beds  of  ligniteon  fire  with  the  same  phenomena 
resulting  as  those  above  described. 

The  effect  of  this  metamorphic  action,  when  we  consider  its 
cause,  upon  the  general  topographical  and  geological  features  of 
the  region  under  consideration,  is  wonderful  almost  beyond  con- 
ception. Wherever  the  country  is  deeply  scored  by  ravines  usu- 
ally several  of  these  red  bands  of  metamorphosed  shales  occur, 
separated  by  fifty  to  one  hundred  and  fifty  or  more  feet  of  un- 
alter^  clays  and  sands,  and,  running  horizontally  and  parallel  to 
each  other,  are  seen  for  many  miles,  passing  at  the  same  eleva- 
tion through  butte  after  butte  and  ridge  after  ridge.  The  high- 
est points  are  invariably  capped  with  this  hardened  material,  and 
hence  all  rise  to  about  the  same  level  over  an  area  of  many  square 
miles.  Generally  there  are  several  sets  of  these  elevations,  dif- 
fering only  in  size  and  height,  the  hardened  bands  that  cap  the 
smaller  and  lower  appearing  at  the  same  elevation  in  the  sides  of 
the  larger  and  higher,  which  are  capped  with  portions  of  higher 
beds  that  have  nearly  disappeared.  The  indurated  beds  thus  in 
a  great  measure  determine  the  height  and  form  of  these  remnants 
of  strata  which  once  filled  the  valleys  to  a  height  considerably 
above  the  tops  of  the  highest  points  now  left,  and  serve  as  a  great 
check  upon  the  surprisingly  rapid  erosion  now  going  on,  and 
which  is  every  year  removing  vast  quantities  of  the  easily  yield- 
ing strata. 

The  extent  of  the  influence  of  this  igneous  action  upon  the 
general  aspect  and  character  of  the  country  is  perhaps  most  im- 
pressively seen  from  elevations  that  overlook  considerable  areas  of 
these  strange  ^^  Bad  Lands  ; "  the  scene  of  course  varying  greatly 
in  its  topographical  details  with  every  change  in  the  position 
from  which  it  is  viewed.  From  a  high  point  on  the  western 
bank  of  the  Little  Missouri,  nearly  opposite  the  mouth  of  Davis 
Creek,  the  view  is  that  of  a  vast  expanse  of  verdureless  mounds 
and  walls  of  naked  rock,  interapersed  here  and  there  with  little 
grassy  plateaux,  and  crossed  by  the  green  valley  of  Davis  Creek, 
with  its  scanty  fringe  of  low  trees.  Bright  red  is  the  prevail- 
ing color  of  the  landscape,  but  in  the  nearer  ridges  the  bands  of 
yellowish-brown,  dark-brown,  and  grayish  shades  are  also  dis- 
tinguishable. The  surface  of  the  country  is  everywhere  deeply 
scored,  some  of  the  higher  points  being  two  hundred  and  fifty  to 
three  hundred  feet  above  the  bed  of  the  Little  Missouri,  and  the 
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^Hlchea  little  else  than  the  bare,  more  or  less  tnetamorphoeed 
Ii5«  Eiich  hardened  btual  forming  a  eansiderubte  check  to 
■  eroding  forcea,  the  country  presenU  a  series  of  narrow  ter- 
pes;  thes^,  Kiing  coveretl  with  a  scanty  growth  of  vegetation, 
^1  little  plats  and  strips  of  green  that  pleasantly  relieve  the 
lerwine  unbroken  expanse  of  barrenness.  Such  a  scene  of  wild- 
Is  and  desolation  seems  like  a  glimpse,  as  it  were,  of  a  half- 
tnied  world,  unfit  as  yet  for  the  habitation  of  man  or  for  his 

fere  extensive  view  of  the  Little  Missouri  ^^  Bad  Lands ''  is 
ile  fTOm  the  Sentinel  Buttes,  two  high  points  situated 
the  western  border  of  this  remarkable  region,  and  reaching  an 
nation  of  about  six  hundred  feet  above  the  Little  Missouri. 
16  horizontal  position  of  the  strata  comp<Jsing  these  elevations 
>ws what  avast  amount  of  material  has  been  removed  from  the 
rounding  region  by  the  slow  action  of  denuding  forces.  The 
mtry  presents,  as  we  look  eastward  from  these  buttes,  an  al- 
tt  c^jntityious  expanse  of  low,  red-aipped  ridges  and  buttes,  the 
ivailing  red  color  being  relieved  only  by  bands  of  yellowish- 
mn  and  gray  tints  formed  by  the  unaltered  shales  exjKised  in 
\  deeply  cut  ravines.  In  tliis  direction  the  view  consists  almost 
oUy  ol  bad  lands, — a  vast  stretch  of  undulating,  venhireless 
surface,  extending  as  far  as  the  eye  can  reach,  only  the  naked 
sts  of  the  distant,  red-capped  buttes  and  ridges  being  visi- 
.  It  is  a  scene  not  easily  forgotten,  so  utterly  barren,  and  yet 
wild  and  picturesque.  Its  desolateness  is  doubtless  greatly 
ghtened  by  the  contrast  of  green,  rolling  prairie  which  meets 
eye  when  turned  in  the  opposite  direction.  In  looking  north- 
rd  or  southward  we  have  on  the  one  hand  a  beautiful  prairie 
dscape,  broken  only  here  and  there  by  a  low,  red-capped 
vto  or  sharp  ridge,  witile  on  the  other  is  a  boundless  expanse 
laked  re4  mounds  and  ridges,  —  billows,  as  it  were,  of  a  fiery 
,  —  the  transition  from  the  one  to  the  other  being  abrupt  and 
>ngly  marked. 

fVe  have  here  before  us  but  a  portion  of  one  of  the  numerous 
ts  of  these  peculiar  bad  lands  that  occupy  vast  areas  of  East- 
Dakota  and  Western  Montana.  The  Little  Missouri  '*  Bad 
tids/'  with  a  breadth  varying  from  twenty  to  thirty  miles,  ex- 
d  for  hundreds  of  miles  along  the  stream  from  which  they  de- 
I  their  name.  Other  equally  remarkable  areas  appear  at  in- 
rals  along  the  Missouri,  from  the  vicinity  of  Fort  Berthold 
uly  to  the  Judith  River,  or  for  a  distance  of  fully  five  hundred 
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miles.  Another  immense  area  occurs  along  the  Yellowstone,  ex- 
tending from  its  mouth  nearly  up  to  the  Big  Horn  River,  or  ior 
several  hundred  miles,  as  well  as  for  long  distances  up  its  lower 
tributaries.  The  valleys  of  the  Rosebud,  Tongue,  and  Powder 
rivers  are,  indeed,  among  the  most  noteworthy  localities  oC  these 
metamorphic  phenomena,  the  hills  being  sometimes  reddened  as 
far  as  the  eye  can  reach  by  the  burning  out  of  the  lignite  beds. 
This  metamorphism  is,  in  short,  almost  coextensive  with  the 
lignitic  tertiary  formation  of  the  Upper  Missouri,  which  occupiea 
an  area  some  five  hundred  miles  in  length  by  about  three  hun- 
dred and  fifty  in  breadth,  extending  from  near  the  100th  to 
about  the  108th  meridian,  and  from  the  vicinity  of  the  43d  to 
far  beyond  the  49th  parallel.  Within  this  region,  however^  are 
oocasional  districts  where  this  metamorphism  occurs  only  in  the 
higher,  scattered  butt^,  the  great  areas  of  this  disturbance  and 
change  being  the  borders  of  the  principal  water-courses,  as  the 
Missouri  and  its  southern  tributaries  between  the  above-named 
points,  including  the  Yellowstone  and  its  eastern  afflu; nts» 


JUMPING  SEEDS  AND   GALLS. 

A  T  a  late  meeting  of  the  Academy  of  Sciences  of  St.  Louis, 
-^  Mr.  C.  V.  Riley  exhibited  certain  seeds  which  possessed  a 
hidden  power  of  jumping  and  moving  about  on  the  table.  He 
stated  that  he  had  recently  received  them  from  Mr.  G.  W. 
Barnes,  of  San  Diego,  Cal.,  and  that  they  were  generally  known 
by  the  name  of  ^^  Mexican  jumping  seeds.'*  They  a^e  probably 
derived  from  a  tricoccous  euphorbiaceous  plant.  Each  of  the 
seeds  measures  abou.t  one  third  of  an  inch  in  length,  and  has  two 
flat  sides,  meeting  at  an  obtuse  angle,  and  a  third  broader,  con- 
vex side,  with  a  medial  carina.  If  cut  open,  each  is  found  to 
oontain  a  single  fat,  whitish  worm,  which  has  eaten  all  the  con- 
tents of  the  seed  and  lined  the  shell  with  a  delicate  carpet  of  silk. 
The  worm  very  closely  resembles  the  common  apple  worm  (^Car^ 
poeapna  pomonelld)^  and  indeed  is  very  closely  related,  the  in- 
sect being  known  to  science  as  Carpoeapsa  $altitan$.  It  was 
first  recorded  by  Westwood  in  the  Proceedings  of  the  Ashmo- 
lean  Society  of  Oxford,  in  1867  (iii.  137,  138),  and  repeatedly 
referred  to  under  the  name  of  Carpoeapsa  Dehaisiana  in  t)ie 
Annales  of  the  French  Entomological  Society  for  1859. 

The  egg  of  the  moth  is  doubtless  laid  on  the  young  pod,  wliieb 
contains  the  three  angular  seeds,  and  the  worm  gnaws  into  the  i 
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\  toed,  which, 


iter  growth,  closes  up  the  minute  hole  of 
loe,  juftt  m  u\  the  case  of  the  coinnion  pea  weevil  (^Bruchu9 
p.     Toward  the  month  of  February  the  larva  eats  a  circular 
1^  through  the  hard  shell  oC  its  habitation,  and  then  closes  it 
|n  with  a  tittle  plug  of  silk  so  admirably  adjusted  that  the 
tre  moth,  which  will  have  no  jaws  to  cut  with,  may  escape 
I  ila  prison.     A  slight  cocoon  is  then  spun  within  the  seed, 
h  a  piiasage-way  leading  to  the  circular  door ;  and  the  hith- 
i  restless  larva  assumes  the  quiescent  pupa  state.     Shortly 
(Twards  the  pupa  works  to  the  door,  pushes  it  open,  and  the 
|&  moth  escapt^s.     When  ripe,  the  shell  is  very  light,  and,  as 
worm  occupies  but  about  one  aixtli  the  inclosed  space,  the 
btest  motion  will  cause  the  seed  to  rock  from  one  of  the  flat 
8  to  the  other.     But  the  seed  is  often  made  to  jerk  and  jump, 
^  though  this  h^is  been  denied  by  many  authors,  Mr.  Riley 
ha^i  abundant  proof  of  the  fact,  and  had  seen  the  seeit  jerked 
iral  lines  forward  at  a  bound,  and  raised  a  line  or  more  from 
surface  on  which  it  rested.     If  the  seed  be  cut,  the  worm 
soon  cover  up  the  bole  with  a  transparent  membrane  of  silk; 
if  two  of  the  opposite  angles  be  cut,  the  movements  of  tlie 
l^an  then  be  seen,  if  the  seed  be  held  against  the  light.     It 
^pDomes  evident  that  the  jerking  motion  is  conveyed  by  the 
H  holding  fast  to  the  silken  lining  by  its  anal  and  four  hind 
iminal  proiega,  which  have  very  strong  hooks,  and  then  draw- 
t>ack  the  head  and  fore-body  and  dipping  the  wall  of  its  cell 
I  the  head^  sometimes  thrown  from  side  to  side,  but  more 
Ijfeought  directly  down,  as  in  the  motion  of  a  woodpecker^s 
^pien  tapping  for  insects.     In  drawing  back  the   fore-body 
ftoracic  part  swells,  and  the  homy  thoracic  legs  are  with- 
in, so  as  to  assist  the  jaws  in  receiving  the  shock  of  the  tap, 
h  ts  very  vigorous,  and  often  given  at  the  rate  of  two  a  sec- 
and  for  twenty  or  more  times  without  interruption.     It  is 
.rkable  that  this,  of  all  the  numerous  seed-inhabiting  Lepi* 
arous  larvie,  should  pcisseas  so  curious  a  habit.     The  seed 
move  for  several  months,  because,  as  with  most  Tortricid- 
arvse,  this  one  remains  a  long  time  in  the  larva  state  after 
tig  to  its  growth  and  before  pupating. 

r-  Barnes  gives  tlie  following  account  of  the  plant,  received 
igb  Captain  Polhanms,  of  Yuma,  A.  T.  It  seems  to  be 
j^  both  Yerba  de  fitcha  and  ColUgunja  by  the  Mexicans : 
^-weed  ( Ytrha  de  fiecha).  This  is  the  name  the  shrub 
t  produces  the  triangular  seeds  that  during  six  or  eight 
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months  have  a  continual  jumping  movement.  The  shrub  is 
small,  from  four  to  six  feet  in  height,  branchy,  and  in  the  months 
of  June  and  July  yields  the  seeds,  a  pod  containing  from  three 
to  five  seeds.  These  seeds  have  each  a  little  worm  inside.  The 
leaf  of  the  plant  is  very  similar  to  that  of  the  ^garambullo,'  the 
only  difference  being  in  the  size,  this  being  a  little  larger.  It 
is  half  an  inch  in  length  and  a  quarter  of  an  inch  in  width,  a 
little  more  or  less.  The  bark  of  the  shrub  is  ash-colored,  and 
the  leaf  is  perfectly  green  during  all  the  seasons.  By  merely 
stirring  coffee  or  any  drink  with  a  small  branch  of  it,  it  acts  as 
an  active  cathartic.  Taken  in  large  doses  it  is  an  active  poison, 
speedily  causing  death  unless  counteracted  by  an  antidote.*' 

Mr.  Riley  stated  that  the  seed  of  Tamariicus  was  known  to 
be  moved  by  a  Coleopterous  larva  {Nanoden  tamarisei')  that  fed 
within  it ;  and  he  concluded  by  describing  and  exhibiting  a  still 
more  wonderful  jumping  property  in  a  seed-like  body  which  may 
be  observed  in  our  own  woods.  It  is  a  little  spherical,  seed-like 
gall  produced  in  large  numbers  on  the  under  side  of  the  post  and 
other  oaks  of  the  white-oak  group.  This  gall  drops  in  large 
quantities  to  the  ground,  and  the  insect  within  can  make  it 
bound  twenty  times  its  own  length,  the  ground  under  an  infested 
tree  being  sometimes  fairly  alive  with  the  mysterious  moving 
bodies.  The  noise  made  often  resembles  the  pattering  of  rain. 
The  motion  is  imparted  by  the  insect  in  the  pupa  and  not  in  the 
larva  state.  Mr.  Riley  presented  a  description  of  the  gall,  which 
may  be  known  by  the  name  of  Quercus  saltatoritts^  the  black  fly 
which  issues  from  it  having  been  described  as  Cynipn  aaltatoriuM 
by  Mr.  H.  Edwards,  of  San  Francisco. 


THE    PROGRESS    OF    DISCOVERY    OF    THE    LAWS    OF 

EVOLUTION. 

A  T  a  recent  meeting  of  the  Academy  of  Natural  Sciences  of 
-^^  Philadelphia,  Professor  Cope  made  some  remarks  on  the 
progress  of  discovery  of  the  laws  of  evolution,  of  which  t^e  fol- 
lowing is  a  synopsis  :  — 

He  remarked  that  while  Darwin  has  been  its  prominent  advo- 
cate within  the  last  few  years,  it  was  first  presented  to  the  scien- 
tific world  in  a  rational  form  by  Lamarck,  of  Paris,  at  the  oom- 
mencement  of  the  present  century.  Owing  to  the  adverse  in- 
fluence of  Cuvier,  the  doctrine  remained  dormant  for  half  a  cent- 
ury, and  Darwin  resuscitated  it,  making  important  additions  at 
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same  time*     Thus  Lamarck  found  the  Yariations  of  species 
primary  evidence  of  evolution  by  deficient.     Darwin  enun- 
the  hiw  of  *'  natural  »election  '*  as  a  result  of  the  struggle 
['existence^  in  acconlance  with  which  "  the  RtteBt  only  aurvive/' 
h  law,  now  generally  accepted,  is  Darwin's  principal  contri- 
tion to  the  doctrine.     It»  however,  has  a  secondary  position  in 
£to  the  origin  of  variation,  which  Lamarck  saw,  but  did 
unt  for,  and  which  Darwin  has  to  assume  in  order  to 
terials  from  which  a  "  natural  selection  "  can  be  made. 
The  relations  exhibited  by  fully  grown  animals  and  plantfl 
li  transitional  or  embryonic  stages  of  other  animals  and  plants 
I  attracted  the  attention  of  anatomists  at  the  time  of  Lamarck, 
ne  naturalists  deduced  from   this    now  universally  observed 
momenon  that  the  lower  types  of  animals  were  merely  re- 
ised  conditions  of  the  higher,  or,  in  other  words,  were  embry- 
S  stnges  become  permanent*     But  the  resemblance  does  not 
ally  extend  to  the  entire  organism,  and  the  panillels  are  so 
>mplete  that  this  view  of  the  matter  was  clearly  defective,  and 
not  constitute  an  explanation*     Some  erabr^ologists,  as  Lere- 
llet  and  Agaasiz^  asserted  that  no  argument  for  a  doctrine  of 
Jent  could  be  drawn  from  such  facts. 

*he  speaker,  not  adopting  either  view,  made  a  full  investigation 
the  later  embryonic  stages,  cliiefly  of  the  skeleton  of  the  batra* 
^  in  1865,  and  Professor  Hyatt,  of  Salem,  Mass.,  at  the  same 
3  made  similar  studies  in  the  development  of  the  ammonites 
nautili*  The  results,  as  bearing  on  the  doctrine  of  evolu- 
,  were  published  in  1869  in  a  paper  entitled  The  Origin  of 
«ni.  (Proceedings  of  the  Philadelphia  Academy  of  Natural 
■^.)  The  relation  usually  observed  between  adult  types 
transitional  stages  was  there  termed  ineTact  paraUdi»vi, 
as  then  pointed  out  that  the  moat  nearly  related  forms  of 
ctala  do  present  a  relation  of  repression  and  advance,  or  of 
nanent  embryonic  and  adult  type,  leaving  no  doubt  that  the 
descended  from  the  other.  This  relation  was  termed  exact 
Melism*  It  was  also  shown  that  if  the  embryonic  form  were 
parent,  tlie  advanced  descendant  was  produced  by  an  in- 
sed  rate  of  growth,  which  phenomenon  was  called  accelera- 
;  but  that  if  the  embryonic  type  were  the  offspring,  then  its 
jpe  to  attain  to  the  condition  of  the  parent  is  due  to  the  super- 
icm  of  a  slower  rate  of  growth.  To  this  phenomenon  the 
\  retardation  was  applied.  It  was  then  shown  that  the  inexact 
llelism  is  the  result  of  unequal   acceleration  or  retardation  ; 
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that  is,  acceleration  affecting  one  organ  or  part  more  than  another, 
thus  disturbing  the  combination  of  characters  which  is  necessary 
for  the  state  of  exact  parallelism  between  the  perfect  stage  of  one 
animal  and  the  transitional  stages  of  another.  Moreover,  acceler- 
ation implies  constant  addition  to  the  parts  of  an  animal,  while 
retardation  implies  continual  subtraction  from  its  characters,  or 
atrophy.  The  speaker  had  also  shown  (Method  of  Creation, 
1871)  that  the  additions  appeared  either  as  exact  repetition$  of 
preexistent  parts,  or  as  modified  repetitioni^  the  former  resulting 
in  simple,- the  latter  in  complex  organisms. 

Professor  Haeckel,  of  Jena,  has  added  the  key-stone  to  the  doe-, 
trine  of  evolution  in  his  gastraea  theory.  Prior  to  this  generali- 
zation, it  had  been  impossible  to  determine  the  true  relation  ex- 
isting between  the  four  types  of  embryonic  growth,  or  to  speak 
otherwise  than  to  the  effect  that  they  are  inherently  distinct  from 
each  other.  But  Haeckel  has  happily  determined  the  existence 
of  identical  stages  of  growth  or  segmentation  in  all  the  types  of 
eggs,  the  last  of  which  is  the  gastrula,  and  beyond  which  the 
identity  ceases.  Not  that  the  four  types  of  gastrula  are  without 
difference,  but  this  difference  may  be  accounted  for  on  plain  prin- 
ciples. In  1874,  Haeckel,  in  his  Anthropogenic,  recognized  the 
importance  of  the  irregularity  of  time  of  appearance  of  the  differ- 
ent characters  of  animals  during  the  period  of  growth,  as  affect- 
ing their  permanent  structure.  While  maintaining  the  view  that 
the  low  forms  represent  the  transitional  stages  of  the  higher,  he 
proceeds  to  account  for  the  want  of  exact  correspondence  ex- 
hibited by  them  at  the  present  time  by  reference  to  this  princi- 
ple. He  believes  that  the  relation  of  parent  and  descendant  has 
been  concealed  and  changed  by  subsequent  modification  of  the 
order  of  appearance  of  characters  in  growth.  To  the  original, 
simple  descent,  he  applies  the  term  palingenesis  ;  to  the  modified 
or  later  growth,  ccenogenesis.  The  causes  of  the  change  from 
palingenesis  to  cocnogenesis  he  regards  as  three,  namely,  accel- 
eration, retardation,  and  heterotopy. 

It  is  clear  that  the  two  types  of  growth  distinguished  by^  Pro- 
fessor Haeckel  are  those  which  had  been  pointed  out  by  the 
speaker,  in  The  Origin  of  Genera,  as  producing  the  relations 
of  exact  and  inexact  parallelism,  and  that  his  explanation  of 
the  origin  of  the  latter  relation  by  acceleration  or  retardation  is 
the  same  as  that  of  the  latter  essay.  The  importance  whioli 
Haeckel  attaches  to  the  subject  was  a  source  of  gratification  to  the 
speaker,  as  it  was  a  similar  impression  that  led  to  the  pabUoatiiMi 
""le  Origin  of  Genera  in  1869. 
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remans  to  observe  that  tlie  phenometm  of  exact  paralleliam, 

balingetiejsis,  are  quite  as  neceasarily  accounted  for  oti  the  prin- 

w  of  accelei^atiou  or  retardation  as  are  those  of  inexact  par- 

HiBm,  or  ea?nogene8i9*     Were  all  parts  of  the  organism  acoel* 

»ed  or  retarded  at  a  like  rate,  the  relation  of  exact  panilleUsra 

lid  never  be  disturbed,  while  the   inexactitude  of   the   par- 

liam  will  depend  on  the  number  of  variations  in  the  rate  of 

^rth  of  different  organs  of  the  individual,  with  additions  in- 

puced   from  time  to  time.     Hence  it  may  be  laid  down  that 

Ichronous  aecelenition  or  retardation  produces  exact  parallel- 

ti  and  heterochronoua  acceleration  or  retardation  produces  in- 

H  parullelLsm. 

n  oonclusion,  it  may  be  added  that  acceleration  of  the  segmeu- 
bn  of  the  protoplasma  or  animal  portion  of  the  primordial 
,  or  retardation  of  segmentation  of  the  deutoplasma  or  vege- 
ve  half  of  the  egg^  or  both,  or  the  same  relation  between  the 
wth  of  the  circumference  and  centre  of  the  egg,  has  given  rise 
the  four  types  which  the  segmentation  now  presents.  This 
lysis  of  the  laws  of  evolution  was  tabulated  as  follows  :  — 

.ill"       r^.   t 

i"!^l     MI'S 

-   ?   3        5  3-       S 


icorlerAtioo, 


^    ( Exact 
*:   ?Modif 


Exact  repettuon. 

retardation,     |  Exact  ntrophj. 
1  proceedi  by  (  Modified  ntrophj. 


5   FLORA   OF    GUADALUPE    L5LAND,  LOWER  CALI- 
FORNJA. » 

^P  nr  BEmsKo  wat»on. 

tE  island  of  Guadalupe  is  in  latitude  twenty-nine  degrees 
north,  about  one  hundred  miles  frpm  the  coast  of  Lower 
[ornia,  and  two  hundred  and  thirty  west  of  south  from  the 
i  of  San  Diego,  which  is  near  the  southern  line  of  California, 
twenty-six  mile^  in  length  in  a  north  and  south  direction, 
an  average  breadth  of  ten  miles,  and  is  traversed  by  a 
^in  ridge,  the  central  peak  (Mount  Augusta)  having  an 
from  ibe  Proceedings  of  the  American  Academy  of  Arts  and  Scie 
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eleyation  of  3900  feet  above  the  level  of  the  sea.  From  this  point 
the  nearest  main-land  is  visible.  The  sides  of  the  ridge  are  ex- 
ceedingly rough  and  broken,  cut  up  by  numerous  deep  and  rocky 
canons,  and  even  the  more  level  surfaces  are  described  as  usually 
covered  by  rocks  of  every  size  and  form.  The  rocks  are  volcanic, 
and  several  extinct  craters  still  exist. 

The  island  lies  within  the  great  ocean  current  which  flows 
from  the  peninsula  of  Alaska  down  our  western  coast,  the  con- 
tinuation of  what  is  known  as  the  Japanese  Gulf-Stream,  and  in 
the  zone  of  the  northwest  trade- winds.  F(^  are  very  prevalent, 
especially  in  the  winter  months  (from  November  to  February), 
when  they  are  driven  by  the  winds  over  the  crest  of  the  island, 
covering  all  the  northern  end  and  filling  the  upper  portions  of  the 
cafions,  while  the  lower  caQons  and  the  southern  extremity  of  the 
island  remain  clear  and  warm.  These  winter  winds  from  the 
northwest  are  described  as  strong  and  cold,  sometimes  extremely 
so,  an  instance  of  which  occurred  during  December,  1874,  when 
ice  an  inch  in  thickness  was  formed  in  the  middle  of  the  island, 
accompanied  by  two  inches  of  snow,  which  was  followed  by  hail 
and  five  days  of  cold  rain.  In  summer  these  winds  have  less 
force,  though  still  brisk  and  chilly  for  much  of  the  time ;  and  the 
fogs,  instead  of  being  carried  over  the  central  ridge,  are  driven 
around  the  northern  end,  and  by  eddy-winds  are  borne  into  the 
lower  caflons  of  the  eastern  side,  which  are  thus  made  cooler 
than  the  region  above  them.  Otherwise  the  summer  months  are 
intensely  hot,  especially  in  the  southern  portion  of  the  island,  and 
the  soil  becomes  soon  everywhere  so  dry  that  the  effect  of  the 
temporary  summer  fogs  upon  the  vegetation  is  slight.  The  differ- 
ence in  the  seasons,  however,  at  the  two  extremities  of  the  island 
is  remarkable,  as  vegetation  at  the  southern  end  and  in  the  east- 
em  cafions  is  at  least  two  months  earlier  than  in  the  northern  and 
western  portions,  and  has  for  the  most  part  reached  its  maturity 
by  the  close  of  May,  under  the  then  established  heats  of  summer. 
The  annual  amount  of  actual  rain-fall  is  very  variable,  there  be- 
ing an  abundance  in  some  years,  and  in  others  little  or  none. 

Guadalupe  was  early  known  to  the  navigators  of  these  seas, 
but  it  was  never  permanently  occupied.  There  are  evidences  of 
its  temporary  occupation  by  shipwrecked  sailors,  and  it  was  also 
long  ago  stocked  with  goats  ^  for  the  purpose  of  supplying  fresh 
meat  to  vessels  short  of  provisions  or  suffering  from  scurvy,  and, 

1  It  if  said  that  this  was  done  by  Captain  Cook,  who,  howercr,  was  never  vpcm  tlilt 
part  of  the  coast    Vancoaver  passed  near  the  island  in  1793,  but  without  stoppi^. 
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bgh  out  of  the  general  course  of  travel,  it  has  been  occasian- 
LvUt4^d  on  this  account*  Twelve  years  ago  an  expelled  gov- 
HPof  Lower  California  took  refuge  here  with  his  familvi  and 
piiined  for  two  years.  Soon  afterward  a  party  of  men  from  the 
Be  state  lived  for  some  months  upon  the  island,  engaged  in 
llag  the  goats*  Daring  the  last  ten  years  it  lias  been  oc- 
Ked  by  a  Qilifornia  compuny^  by  whom  it  was  purchased  for 
I  purpose  of  raising  the  Angora  goat,  and  the  island  is  now 
Irrun  by  these  animals.  Several  men  are  kept  in  continual  * 
urge  of  them,  and  regular  visita  are  made  by  the  vessels  of  the 
Ipany. 

ft'ith  thus  much  of  preliminary  remark  upon  those  conditions 

Ich  must  affect  the  vegetation  of  the  island,  we  may  pass  to 

T  flora  itself.     As  respects  the  probable  sources  from  which  this 

%  may  have  been  derived,  it  is  evident  that  there  has  been 

Indant  opportunity  for  the  introduction  of  some  species  by  hu* 

p  agency.     These  should  be  especially  expected  ne^r  the  usual 

jling-place  upon  the  eastern  side,  excepting  such  as  would  be 

b^bly  distributed  through  the  island  by  means  of  the  goats- 

ose  of  most  recent  introduction  in  this  way  would  doubtleaa  be 

ifornian  ;  the  older  might  be  from  the  nearer  peninsula  or 

n  otiier  localities.     Of  other  recognized  agencies  for  the  dis- 

lUtion  of  plants^  —  the  winds,  ocean  currents,  and  birds,  —  tlie 

ralent  direction  of  the  first  from  the  northwest  is  adverse  to 

supposition  that  any  species  of  pbamogamous  plants,  at  least, 

lid  be  so  introduced.    The  ocean  currents  might  be  considered 

nore  favorable,  and  as  likely  to  bring  accessions  frotn  the  Call* 

lian  main-land,  contrihuted  from  the  interior  by  the  Sacra- 

ito  and  other  smaller  streams.     But  the  winds  here  again 

lid  prove  an  interposing  agency,  and  by  creating  a  surface- 

k  toward  the  coast  would  prevent  floating  seeds  from  attaining 

great  distance  from  it*     Such  iis  did  succeed  in  reaching  the 

id,  and   iu  obtaining  and   maintaining  a  foothold  upon   it, 

Id  probably  bo  wholly  Californian.     Less  certain  conclusions 

ht  be  expected  in  regjird  to  the  agency  of  birds,  but  it  ap- 

"s,  from  the  collection  of  the  birds  of  the  island  made  by  Dr. 

ner,  that  they  are  all  in  some  measure  peculiar  to  the  island 

t,  *'  consisting  almost  entirely  of  familiur  forms  of  the  birds 

16  Western  United  States,  but  showing  marke<l  peculiarities, 

tling  them  to  recognition  as  geographical  varieties.     Nothing 

ican  about  them  in  the  slightest  degree,**  *     So  that,  though 

J  Prof.  Spencer  F.  B&ird,  in  tetter. 
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they  demonstrate  a  connection  between  the  island  and  California, 
yet  they  also  indicate  that  that  connection  has  been  only  at  a  re- 
mote period,  and  that  their  participation  in  the  introduction  of 
plants  must  have  been  slight. 

It  might  therefore  be  conjectured,  if  the  island  were  of  com- 
paratively recent  formatioa  and  always  disconnected  from  the 
main-land,  that  its  flora  would  show  a  meagre  list  of  species  almost 
wholly  Californian.  Or  if,  on  the  other  hand,  it  had  at  some 
time  been  connected  with  the  continent,  that  then  its  vegetation 
would  be  similar  to  that  of  the  adjacent  peninsula,  unless  some 
counteracting  influence  should  have  been  at  work,  as  would  seem 
to  be  true  of  the  birds. 

To  show  to  what  extent  the  flora  of  Lower  California  differs 
from  that  of  California  proper,  reference  may  be  made  to  the  list 
of  plants  collected  by  Xantus  at  the  lower  extremity  of  the  pe- 
ninsula,^ as  given  by  Dr.  Gray  in  the  sixth  volume  of  the  Pro- 
ceedings of  this  Academy.  Of  the  one  hundred  and  eighteen  phie- 
nogamic  species  there  enumerated,  only  six  are  probably  found 
even  in  extreme  Southern  California,  while  thirty  others  range 
northward  only  as  far  as  Sonora,  or  eastward  through  Mexico  to 
New  Mexico  or  Texas,  the  remainder  being  peculiar  to  the  pe- 
ninsula or  exclusively  Mexican.  The  peninsula  shares  in  this 
difference  with  Mexico  itself,  the  type  of  whose  whole  flora  ac- 
cords rather  with  that  of  the  eastern  portion  of  the  continent 
northward,  except  so  far  as  it  would  necessarily  be  affected  by 
the  more  tropical  character  of  the  climate.  Of  this  a  good  and 
sufficient  illustration  is  seen  in  the  fact  that  of  the  PhaeeolecBy  a 
tribe  which  is  well  represented  in  all  the  Atlantic  States,  Texas, 
Southern  New  Mexico,  Eastern  Arizona,  Sonora,  Lower  Califor- 
nia, and  all  of  Mexico  southward,  not  one  species  is  found  within 
the  limits  of  California,  nor  in  the  interior  basin  west  of  the 
Rocky  Mountains. 

The  only  collection  that  we  have  of  the  plants  of  Guadalupe  is 

that  made  by  Dr.  Edward  Palmer  during  the  last  season,  from 

February  to  May,  which  is  probably  as  complete  as  was  possible, 

though  attended  with  much  labor  and  difficulty.     He  visited  all 

parts  of  the  island,  often  finding  it  necessary  to  reach  places  which 

the  goats  had  found  inaccessible,  in  order  by  means  of  ropes  and 

poles  to  secure  rare  specimens  of  species  which  appeared  to  have 

^  The  island  of  Guadalupe  is  equallj  distant  fVom  San  Francisco  and  Cape  Saa 
Local,  Irat  three  deforces  of  latitude  nearer  to  the  latter  point ;  and  the  differenee  cf 
latitude  between  the  cape  and  San  Diego  is  Httle  greater  than  that  between  Goada- 
Inpe  and  San  Francisco. 
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m  elsewhere   completely  extirpated.     The  entire   number  of 

Refl  is  one  hundred  and  thirty-one,  including  one  hundred  and 

V  exogenous  and  eight  endogenous^  the  remaining  twenty*one 

kging  to  the  higher  cryptogamic  orders,  ^ —  ferns,  mosses,  and 

Irworts.     Omitting  a  single    plrfrnogamous    species  (a  Ifeu- 

pi),  of  which  the  material  is  insufficient  for  a  ssitisfactory  de- 

Bination,  the  remaining  one  hundred  and  nine  may  be  divided 

m  five  groups:    (1)  Introduced   species,  of  which    there   are 

■vo ;  (2)  those  that  mnge  from  the  Pacific  to  the  Atlantic 

ies,  of   which    there  are  nine;    (8)    those   that  ai^e  found 

oughout  California,  or  at  least  aa  far  north  as  San  Francisco, 

libering  forty-nine ;  (4)  those  found  only  in  Southern  Cali- 

ikia,  below  Los  Angeles,  or  in  Arizona,  numbering  eighteen ; 

iy,  those  peculiar  to  the  island  itself,  of  which  there   are 

nty-one. 

Pie  twelve  species  *  of  whose  comparatively  recent  introdnc- 
i  there  can  be  little  doubt  are  nil  of   F^uropean  origin,  and 
)fly  from  Southern  Europe,  and  are  all  also  found  more  or  less 
lely  naturalized  in  California.     The  original   introduction  of 
It  is  probably  due  to  the  Spaniards,  at  legist  upon  the  main* 
U  where  the  extent  to  which  several  have  become  distributed 
>n]ething  marvelous.     The  most  remarkable  is  the  Alfilaria 
'odium  ci cut arium)^  which ^itnWke  the  wild  oat  (^Avenafatuay^ 
not  been  limited  in  its  range  to  the  western  side  of  the  Sierra 
'ada,  but  is  found  through  nmch  of  the  interior,  from  New 
tico  to  Washington   Territory.     On   (luadalupe  it  is  found 
•ywhere,  and  is  more  abundant  than  any  other  plant.     An- 
\r  species  of  the  same  genus  (E,  mo^ckntum)^  provided  with 
same  contrivances  for  securing  the  dissemination  and  phint- 
of  its  numerous  seeds,  occurs  less  frequently  both  here  and  in 
fornia ;  probably  because,  requiring  more  moisture,  it  is  un- 
to maintain  itself  where  the  other  will  flourish.     Another 
inc©  is  tlie  Oligomer U  suhulata  of  India,  Egypt,  and  the  Ca- 
'  Islands,  found  also  in  Southern  California,  and  common  east- 
1  through  the  valleys  of  the  I^wer  Colorado  and  of  the  Gila 
le  Rio  Grande,  and  in  Northern  Mexico.     It  is  difficult  to  ac- 
it'for  the  wide-spread  distribution  of  this  plant,  if  of  recent 
Kluction,  through  a  region  so  desert  and  spai^sel}'  inhabited, 
esides  these  twelve  species  placed  in  tlie  first  group,  there  are 
otbei*s,  also  found  in  California,  which  are  considered  identi- 

fm»ica  niqm  i  OUqomerU  mMaia  ;  SUene  (MlUca  ;  Afnlva  boreatii ;  Erodium 
'turn  ttinl  E.  mo*rh(UHm  ;  SonrAs^  o/«raerttf  ;  AnwfaltU  arventi*  ;  Holanum  nigrum  i 
podium  Titbum  ;  Auena/tatua  ;  DramuM  tUrilia, 


L. 
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cal  with  South  American  forms  (^Specularia  biflora  and  Amhlyo- 
pappuB  puiilluB)^  possibly  introduced  from  Chili  or  Peru,  perhaps 
indigenous  to  both  regions.  Their  presence  on  Guadalui)e  would 
perhaps  rather  favor  the  belief  that  they  are  native  to  our  western 
coast,  especially  as  five  other  South  American  species,  or  forms  of 
them,  occur  in  the  Guadalupe  flora  (Jillcea  minima^  Chilia  punlla^ 
Plantago  Patoffonica^  Parietaria  debilisy  and  Muhlenbergia  debt- 
/t»),  which  are  more  or  less  frequent  in  California  and  eastward 
in  the  centre  of  the  continent,  and  are  generally  admitted  to  be 
native.  There  are,  therefore,  ninety-seven  phaenogamous  plants 
which  may  be  considered  as  indigenous. 

It  is  evident,  therefore,  that,  as  regards  the  species  common  to 
the  island  and  the  main-land,  the  flora  may  be  said  to  be  exclu- 
sively Californian  in  its  character.  Not  a  single  species  is  found 
that  is  peculiar  to  Lower  California  or  Mexico.  The  same  alli- 
ance is  nearly  as  prominent  if  we  look  at  the  twenty-one  new 
phaenogamous  species  of  the  island.  Fifteen  of  these  (a  2%y«an- 
ocarpus^  a  Sphceralcea^  a  Lupinus^  a  Trifolium^  an  (Enothera^  a 
Megarrhizaj  a  Galium^  a  Hemizonia^  a  Perityle^  a  Boeria^  a  ilftm- 
tt/ta,  a  Pogogyne^  a  CalamiiUha^  a  Phacelia^  and  an  Atriplex) 
belong  to  genera  largely  or  exclusively  represented  in  California 
and  the  region  east  of  it,  and  are  mostly  closely  allied  to  the 
species  of  that  region.  The  remaining  six  species  include  a 
Lavatera^  a  composite,  a  borraginaceous  plant,  a  species  allied 
to  the  olive,  and  finally  a  palm.  The  Lavatera  is  interesting  as 
representing  a  widely  scattered  genus,  not  otherwise  found  in 
America,  except  as  a  second  species  occurs  on  the  more  northern 
island  of  Anacapa.  The  genus  belongs  chiefly  to  the  region 
of  the  Mediterranean,  where  fourteen  species  are  native ;  two 
others  are  confined  to  the  Canary  Islands  ;  another  has  been  dis- 
covered in  Central  Asia,  and  still  another  in  Australia.  The 
new  composite  is  referred  by  Dr.  Gray  to  a  South  American 
genus  (^IHploBtephium)^  not  otherwise  represented  in  our  flora, 
but  of  which  there  are  eighteen  species  in  the  Andes  from  the 
equator  southward.  Of  the  borraginaceous  and  oleineous  species 
Dr.  Gray  forms  new  genera ;  the  one  (^Harpagonelld)  allied  to 
the  small  genus  Pectocarya^  of  which  there  is  one  Chilian  Species 
and  two  Californian,  one  of  these  also  in  the  Guadalupe  flora ; 
the  other  (^Ilesperelcea)  bearing  no  close  resemblance  to  any 
other  member  of  the  olive  family.  On  the  other  hand,  the  palm 
(^Brahea  (?)  edulis)^  conspicuous  on  the  island  as  the  only  rep- 
resentative of  a  tropical  flora,  is  probably  less  nearly  related  to 
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i  Central  Mexican  gentts  to  which  it  is  proviaionHlIy  referred, 
Hn  to  the  geniui  Livutona  of  Australia.  A  congener  of  the 
kiadalupe  apecies  has  recently  bi»en  detected  by  Dr.  Palmer  in 
lie  caflons  of  the  Tantillas  Mountains,  near  San  Diego,  .  .  • 
As  respects  tlie  cryptogamio  vegetation,  of  the  half  a  dozen 
fcns,  all  are  fre<juent  in  California,  one  pecoliar  to  the  southern 
Irt  of  the  State,  another  found  throughout  North  America  and 
irope.     Of  the   eleven   mosses,   two   are   strictly   Califontian 

lies,  seven  are  common  everywhere  in  the  United  States  and 
rope,  and  two  are  European  species  which  had  not  previously 
detected  in  America.     Of  the  four  Uepaticw^  three  are  Cali- 

lian  and  one  is  considered  new. 
jteference  should  bo  made  to  the  plants  which  by  their  abun- 
Hj^  and  prominence  give  character  to  the  vegetation.  Among 
fK  tfie  "sage-brush**  and  **  grease-woods  "  of  the  valleys  of 
^  baain  are  duly  represented  by  an  jVriemina  and  an  Atriplex^ 
iich  share  with  a  Franseria  in  covering  large  tracts,  and  in  pro- 

»l  tlic  soil  and  the  smaller  annuals  from  the  winds  and  sun. 
are  ikunierous  over  much  of  the  island,  chiefly  coniferous  : 
line,  belonging  to  a  Southern  Californian  species,  but  peculiar 
some  of  its  characters  ;  a  juniper,  common  in  California  ;  a 
press,  similar  to  and  perhaps  identical  with  a  Mexican  species 
ioh  extends  into  California ;  and  a  small  oak,  which  is  common 
oughout  the  State.     To  these  is  to  be  added  the  pultn,  which 
requeut  in  the  southern  caiions,  growing  to  a  height  of  forty 
t,  and  bearing  large  clusters  of  edible  fruit. 
To  conclude,  it  is  apparent,  from  all  that  lias  been  said,  that  this 
le  flora  ^s  a  %vhole  is  to  be  considered  a  part  of  that  of  Cali- 
Ilia,  as  distinct  from  the  flora  of  Mexico.     It  may  be  inferred 
» that  it  has  not  been  to  any  great  extent  derived  froui  Cali- 
lia  by  any  existing  process  of  conveyance  and  si4ection,  but 
t  it  IS  rather  indigenous  to  its  present  locality.     Moreover, 
le  it  would  indicate  a  connection  at  some  period  between  the 
ud  and  the  main-land  to  the  north,  yet  the  number  and  char- 
w  of  the  peculiar  species  favor  the  opinion  that  they  are  rather 
imnant  of  a  flora  similar  to  that  of  California,  which  once  ex- 
led  in  tliis  direction  considerably  to  the  southward  of  what  is 
^  tbe  limit  of  that  flora  upon  Uie  main-land*    And,  finally,  tlie 
rence  of  so  many  South  American  types  suggests  the  conject- 
that  this,  and  the  similar  element  which  characterizes  the 
I  of  California,  may  be  due  to  some  other  connection  between 
istaut  regions  than  any  which  now  exists,  and  even  that 
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all  the  pecnliarities  of  the  western  floras  of  both  continents  had  a 
common  origin  in  an  ancient  flora  which  prevailed  over  a  wide, 
now  submerged  area,  and  of  whose  character  they  are  the  partial 
exponents. 
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HuxLET  AND  Martin's  Biology.'  —  The  problem  which  has  so  fre- 
quently puzzled  teachers  in  biology,  namely,  to  know  where  to  com- 
mence their  instnictiou,  has  been  most  happily  solved  by  Professor  Hux- 
ley iu  his  Elementary  Biology.  He  has  prepared  a  series  of  practical 
lessons  which  should  be  mastered  by  all  who  wish  to  lay  a  solid  founda- 
tion upon  which  to  build  special  knowledge  in  either  zodlogy  or  botany. 

The  plan  followed  by  Huxley  has  been  to  take  a  small  number  of 
plants  and  animals  readily  obtainable  under  ordinary  circumstances.  Of 
these  a  short  description  is  given,  followed  by  detailed  laboratory  instruc- 
tions ;  these  should  enable  every  student  to  know  from  his  own  knowl- 
edge the  facts  mentioned  in  the  accompanying  description.  He  will  thus 
gradually  learn  biological  terms,  and  obtain  '*  a  comprehensive  and  yet 
not  vague  conception  of  the  phenomena  of  life.''  The  plan  of  thus  pav- 
ing the  way  to  special  study  by  careful,  practical  work  on  a  few  forms  is 
not  a  new  one.  The  elder  De  Candolle  used  to  say  he  could  teach  all 
he  knew  of  botany  from  a  few  plants,  while  zoologists  until  recently 
gained  their  first  insight  into  the  phenomena  of  life  mainly  from  the 
study  of  vertebrates,  and  especially  of  man.  It  is  only  within  a  more 
recent  period  that  the  great  development  given  to  the  study  of  inverte- 
brates has  trained  a  school  of  zoologists  who  have  begun  at  the  lower 
end,  so  to  speak,  and  who  have  always  retained  their  predilection  for 
invertebrates  in  opposition  to  those  who,  having  studied  human  anatomy 
and  physiology,  have  mainly  devoted  themselves  to  the  vertebrates.  The 
latter  have  always  worked  with  the  immense  advantage  of  attacking  their 
subject  with  knowledge  gained  in  a  field  where  the  constants  of  the 
science,  contrasted  with  those  known  from  among  invertebrates,  were 
numerous,  and  where  the  beginner  never  stumbled  at  the  outset  of  his 
investigations  across  structural  features  and  phenomena  most  imperfectly 
understood. 

It  is  greatly  to  be  hoped  that  the  introduction  of  such  an  admirable 
text-book  as  that  of  Huxley  and  Martin  will  not  only  break  down  the 
distinction  existing  between  the  two  sections  of  zoologists,  but  will  also 
lead  zoologists  and  botanists  hereafter  to  become  biologists,  while  follow- 
ing the  special  department  to  which  they  may  from  inclination  devote 
themselves  as  original  observers. 

1  A  Course  of  Practical  Instruction  in  Elementary  Biology.  By  Profbssor  Huxuit 
and  H.  N.  Martin.  Crown  Svo.  St.  London  and  New  York  :  Macmillan  4  Co. 
1S75. 
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uThis  book  is'  quite  unique  lor  m  (ext^book  on  biology  ;  it  hu  not  a 
\g\ti  fijH^ure.     The  §titdetit  ib  cmlled  upoit  from  the  mstrtjctiond  to  see 

tfor  hi[ii»elf  wlmi  then*  la  to  be  observe^lt  then  to  make  liia  own  draw- 
a  process  which  will  surely  and  clearly  show  him,  or  his  teacher^ 
tt  he  tuii  omitteil.  The  Htudent  hm  no  poftsible  chance,  in  giving  an 
unt  of  what  he  had  donc«  to  repeat  anything  by  rote,  for  should  he 
)ow  the  usual  practioe  of  reciting  the  very  words  of  the  deRcription,  he 
I  hardJy  hope  to  give  an  intelligent  reply  to  tlie  questions  of  his 
jc^er^  if  the  latter  is  properly  fitted  to  guide  him  in  hiii  laboratory 

Ek.     The  amount  of  solid  information  to  be  obtained  by  faithfully  fol- 
iog  the  instructions  given  for  the  study  of  the  frog  i^hows  the  masterly 
|ld  which  has  prepared  the  questions. 

rhe  total  absence  of  discussion  of  any  sort  is  as  remarkable  a  feature 
this  volume  as  the  omission  of  all  figures. 

frHiTF/s  Natural  History  of  Sblborne.*  —  Reading  again^this 
^htful  reoonl  of  quiet,  shrewd  observations  of  the  habits  of  birds  and 
ketSi  trees  and  plants,  sticklebacks  and  hedgehogs, — ^in  fact,  the  com- 
Ei  ihingH  of  the  wayside  and  hedgerow, —  by  an  English  country  curate, 
have  renewed  the  delights  of  our  boyhood,  when  White'*  SeUwnie, 
idford  and  Merlon,  and  the  Swiss  Family  Robinson  were  the  stand- 
tMXdta.  But  what  a  contrast  this  gorgeous  edition  to  the  little  buff 
Br*COV€red  reprint  in  Harper*8  Family  Library  I 
^o  the  letters  of  White  to  Thomas  Pennant^  Esq.,  whose  name  is  so 
slibly  connected  witli  American  xoology,  and  to  the  "  Honourable 
nes  Harrington/'  are  added  some  hitherto  unpublished,  a  memoir 
he  author,  and  over  a  hundred  pages  filled  with  a  strange  me<lley  of 
»  by  Frank  Buckland,  the  editor  of  the  volume,  illustrated  by  cuts 
nauHrapft,  a  baby  hedgehog,  a  mummied  monkey,  and  other  objects, 
rule  more  grotesque  than  useful,  while  Lord  Selborne  contributes 
e  notes  to  the  Antiquities. 

he  illustrations  by  l>elamotte  are  ejtquisite  and  abundant,  and  the 
k^h  published  in  a  style  of  elegance  and  luxury  that  will,  we  feel 
■Md  many  a  country  gentleman  in  America  as  well  as  England  to 
It  a  conspicuous  place  on  his  drawing-room  table. 
jfDKRSoj«*s  NousK  Mythologit.^ —  So  much  has  been  said  in  pnuso 
ius  book  by  scholars  that  we  can  add  nothing  by  way  of  commenda- 
or  criticism  that  will  t>c  of  any  importance.  But  aside  from  its  lit- 
f  merits,  and  the  interest  that  so  fresh,  enthusiastic,  and  apparently 

fatttnl  Ht$t«ry  and  Antiqukitj  of  Seibonte.     By  Gilbbrt  Wbitb.     With  Notes 

SAUK  BocKLAxn,  a  Chapter  on  Antitpiiiies  hy  Lobd  Sklbobhk,  intl  new  I^t- 

JUatimted  bj  P.  H.  Dex^mottk.    London:   Macmillmn  &  Co.     187&,    8to, 

n,  1 19.00. 

Viw  Mgikoto^y ;  or,  TU  Rdigi^n  o/*  our  Fore/tithert.     CoflUining  &H  the  Mjrtht 
Eddiu,  lystexuAtised  aad  interpreted.     With  an  Introdactioo^  Vocabulnrv*  and 
u    1)^  H,  B.  All OKasoir.     Clucsgo  :  S.  C.  Griggs  it  Co. ;  London  :  Tniboer  k 
K6.     ISmo,  pp.  473.    iS.50. 
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reliable  a  study  of  Norse  mythology  possesses,  the  book,  it  seems  to  us, 
will  prove  of  lasting  value  to  the  student  of  comparative  mythology.  If 
the  Norsemen  originally  came  from  Asia,  we  have  in  this  recent  folk  lore 
a  descendant  of  a  fossil  mythology,  and  a  means  of  comparison  with  the 
mythology  of  our  American  aborigines.  When  the  time  comeA  for  a 
comparative  study  of  our  Indian  traditions  and  legends,  we  may  be  able 
to  discover  some  connection  with  the  archaic  myths  of  the  Indians  of  the 
Old  World  which  will  throw  some  light  on  the  origin  of  human  life  on 
our  continent 

Rbcsnt  Books  and  Pamphlets.  —  A  Romance  of  Perfume  Lands,  or  the  Search 
for  Capt.  Jacob  Cole.  With  Interesting  Facts  aboat  Perfumes  and  Articles  used 
in  the  Toilet.    By  F.  S.  Clifford.    Boston  :  Clifford.     1875.     18mo,  pp.  295. 

On  the  Superficial  Geology  of  the  Central  Region  of  North  America.  By  6.  M. 
Dawson.  (From  the  Quarterly  Journal  of  the  Geological  Society,  London,  Morem- 
ber,  1875.)     8vo,  pp.  603-623. 

Lit  Maturation  de  I'CEuf,  la  F<fcondation,  et  les  premieres  Phases  da  D^Teloppement 
•mbryonnaire  des  Mammif^rcs,  d'apr^s  des  Recherches  faites  chez  le  Lapin.  Com- 
manication  pr^iminaire.  Par  !i>louard  Van  Beneden.  Bmxellet.  1875.  8to,  pp. 
ftS. 

The  Present  Condition  of  the  Earth's  Interior.  By  Geo.  F.  Kittredge.  BaiTalo. 
1876.    8vo,  pp.  16. 

First  Annual  Report  of  the  Chicago  Botanical  Garden,  December  1,  1875. 
Chicago.    1876.    8vo,  pp.  4. 


GENERAL  NOTES. 
BOTANY.i 

The  Plantain  indigenous  in  Southern  Colorado.  —  While 
with  Holmes's  division  of  Haydeirs  survey  last  summer,  in  Southwestern 
Colorado,  I  found  the  common  dooryard  plantain  under  such  circom- 
stances  as  to  render  it  probable  that  it  is  indigenous  there.  With  the 
exception  of  a  few  plants  growing  in  a  grass-plot  where  it  was  no  doubt 
sown  with  eastern  grass  seed,  I  have  never  met  with  it  in  Eastern  Col- 
orado. Near  the  comer  of  the  four  Territories,  on  the  sand-bars  of  the 
Rio  Dolores  and  Rio  de  los  Mancos,  a  part  of  Colorado  inhabited  only 
by  Navajoes  and  Utes,  it  is  quite  common.  This  almost  unknown  region 
has  rarely  been  visited  by  the  white  man,  and  the  plant  could  not  hare 
been  introduced  by  him.  —  T.  S.  Brandegee. 

Vitality  of  Seeds.  —  Professor  Ernst,  of  Caracas,  contribntes  the 
following  facts  to  this  vexed  subject  The  Plaza  Bolivar  in  Caracas  was 
formerly  a  market-place,  and  until  the  year  1867  formed  a  square  plain 
inclined  from  north  to  soutlu  When  the  government  decided  to  remore 
the  market  and  use  the  grounds  as  a  park,  the  place  was  leveled  by  dig- 
ging  away  about  six  feet  of  the  soil  at  the  northern  end.  Of  conrte  a 
fresh  surface  was  thus  exposed  to  the  air.     A  large  number  of  mbUah 

^  Condacted  by  Prof.  G.  L.  Qoodalb. 
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jiti  or  very  coftrae  weods  »ooii  clothed  the  earth  from  which  the  wx 
\  of  ftoil  had  he€ti  taken.  Hut  among  the  many  plants  which  ciimo 
lut  the  northern  end  of  the  pliua  was  a  vast  quantity  of  Broteroa 
mrvaia^  a  apeciei  which  is  very  restricted  in  it^  range  near  the  city* 
I  only  locality  from  which  the  fruits  of  this  plant  could  hnve  been 
Hj^ht  by  iht)  wind  wii«  «outli  of  the  pliixa;  but  on  account  of  the  sur^ 
Hhg9  of  the  city«  noutli  and  north  wind  a  are  unknown.  It  seemi 
Ipio  Professor  Krnftt  that  the  seeds  had  remained  under  the  cement 
^e  old  market-plftce  for  more  than  thirty  years,  and  had  been  there 
lerved  urdmnnetK  When  the  cement  was  broken  up  and  the  ground 
lad  for  the  plaaea«  the  buried  seeds,  or  rather  fruiu,  were  ei{K>sed  to 
ospheric  inflaences,  to  moisture,  warmth,  and  air,  and  after  the  lapie 
lo  long  a  time  germinated. 

%e  seeond  ease  relates  to  a  very  common  weed,  shepherd *s-pur«e, 
ch,  strange  to  say,  is  so  rare  at  Caracas  that  it  had  not  l»een  met 
l)Otanical  excursions  covering  a  period  of  twelve  years.  Two 
ti,  in  the  southern  part  of  the  garden  of  the  monastery  a  place 
fied  for  tlie  erection  of  a  building.  A  great  deal  of  soil  was  re- 
nd a  wholly  fresh  surface  was  thus  uncovered.  Upon  this  spot 
ii  sprang  up,  and  among  them  thousands  of  specimens  of 
I  hurta^poHwris^  or  shepherd's-purse.  Professor  Ernst  concludes 
^this  caae^  as  in  the  other,  the  seeds  had  remained  dormant  in 
ioil  Ibr  an  unknown  perioil.  These  cases  belong  to  the  same  class 
boae  mentioned  by  Hoffmann,  and  given  in  the  January  number  of 
Naturalist. 

ROprcAL  Trees  DURING  THE  Dnr  Season.  —  Professor  Ernst,  of 
icas^  states  that  many  woody  plants  of  the  VenezueJa  flora  lose  all 
*  leAves  during  the  dry  season^  even  when  the  ground  is  copiously 
frad  for  the  purpose  of  preventing  their  fall.  Several  large-leaved 
U,  such  as  Oisfui^  mahogany,  and  many  others,  exhibit  this  phenom- 
I.  The  new  foliage  starts  usually  when  the  rainy  season  seta  in,  but 
El  rains  come  very  late,  as  they  did  tn  1875,  many  of  these  trees  un* 
their  buds  and  develop  the  leaves  at  a  period  when  the  ground  is 
and  hard«  the  tropical  hejit  very  intense,  and  the  air  extraordina- 
iiry.  This  curious  periodicity  has  been  casually  noticed  by  several 
STB,  but  no  explanation  has  been  hitherto  offered.  Professor  Ernst 
pven  this  subject  careful  study,  and  now  states  that  in  general,  those 
I  wMeh  cast  their  foliage  in  the  dry  season  have  compound  leaves  of 
ir  delicate  texture.  From  such  leaves  transpiration  is  exceedingly 
fajppd  early  carries  away  all  the  available  water.  When  there  is  no 
Hboisture  witliin  reach  of  the  plant,  the  leaves  separate  from  the 
S^'  In  this  wholly  or  partially  leafless  condition  the  trees  remain 
tbe  end  of  April  or  the  beginning  of  May,  when  the  moist  winds 
Ibe  northwest,  as  precursors  of  the  tropical  rains,  awake  the  slam- 
ig  Ttgetation.     Of  course  the  trees  cannot  absorb  by  their  parts 
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above  ground  any  great  amount  of  moisture,  if  thej  do  any  at  all,  but 
the  slight  transpiration  which  had  been  going  on  from  stems  and  young 
•hoots  is  now  checked.  The  small  amount  of  moisture  which  the  roots 
can  take  from  the  parched  soil  is  not  without  speedy  effect  upon  the 
branches  and  buds  to  which  it  is  carried.  The  buds  soon  open.  But  in 
the  spring  of  1875,  when  there  was  not  a  cloud  to  be  seen  in  May,  and 
the  west  wind  at  evening  brought  little  relief  from  the  scorching  drought 
of  the  day,  and  the  baked  crust  of  the  soil  everywhere  showed  no  trace 
of  moisture,  the  trees  put  forth  their  leaves  as  usual !  Now  the  first  case 
is  easily  explained ;  how  about  this  one,  which  seems  so  different  ? 

At  the  outset.  Professor  Ernst  admits  that  the  individual  nature  of  the 
plant,  the  age,  the  condition  as  regards  health,  etc,  must  be  carefully 
investigated.  This  he  has  not  yet  done.  He  goes  on,  however,  to  say 
that  it  is  generally  understood  that  the  only  external  excitant  to  growth 
is  the  warmth  of  the  air.  Since  in  the  dry  season  there  is,  as  he  states,  a 
difference  between  the  temperature  in  the  sunlight  and  at  night  of  about 
twenty-seven  degrees  Fahr.,  this  must  cause  very  great  changes  in  the 
volume  of  the  gases  held  in  the  spongy  tissues  of  the  tropical  trees.  The 
pressure  is  very  variable,  and  he  assumes  that  the  fluctuations  must  cause 
motions  of  nutrient  liquid.  He  further  assumes  that  when  these  juices 
are  brought  to  the  terminal  cells  of  a  bud,  growth  must  result,  and  the 
leaves  must  unfold.  It  must  be  confessed  that  Professor  Ernst  has 
made  a  fair  use  of  Krutzsch^s  observations  in  regard  to  the  temperature 
of  stems  and  twigs  as  affected  by  the  surrounding  temperature,  and  he 
appears  to  have  skillfully  applied  the  mechanical  theory  to  this  case,  but 
he  has  not  as  yet  done  much  to  solve  the  riddle  of  periodicity  of  vege- 
table resL 

EccBNTRiciTY  OF  THE  PiTH  OF  Riius  TOXICODENDRON.  —  My  at- 
tention was  drawn  to  this  subject  by  the  January  Naturalist.  As  is  well 
known,  this  handsome  but  much-dreaded  climber,  so  common  in  all  our 
woodlands,  has  the  habit  of  adhering  tightly  to  the  trees  which  it  ascends 
by  a  multitude  of  aerial  rootlets,  which  often  cover  its  stem  and  give  it 
the  appearance  of  being  embedded  in  a  cushion  of  moss. 

The  results  of  my  investigations  on  the  stems  of  this  plant  are  some- 
what curious.  The  fact  itself  that  the  pith,  wherever  the  vine  is  found 
adhering  closely  to  living  trees,  lies  very  near  the  outer  side,  leaving  a 
largely  disproportionate  amount  of  the  woody  tissue  on  the  side  next  the 
tree,  is,  so  far  as  I  have  observed,  universal.  The  following  observatioos 
will  give  an  idea  of  this  disproportion :  — 

In  a  vine  5^  lines  in  diameter  the  distance  from  the  centre  of  the  pith 
to  the  inner  margin  was  4}",  and  to  the  outer  only  J".  This  propor- 
tion held  uniformly  for  various  heights  from  the  ground.  The  measure- 
ments included  the  bark,  which,  as  well  as  the  annual  rings,  partook  of 
the  general  tendency,  and  was  much  thinner  on  the  outer  side. 

A  larger  vine,  upwards  of  an  inch  in  diameter  at  the  base,  had  climbed 


kdAT-iree  (Juniperus  Vir^niana  L.)  to  tU8  top,  and,  no  longer  finding 
IjrtKuig  to  adhere  to,  sent  out  ft^^e  fruiting  bnuioliet  nenrly  half  an  inch 
lick*  Of  i\m  I  took  several  measure  me  ntii.  Two  and  a  litilf  feet  from 
h  ground,  where  tl»e  diameter  wat  10i'\  tho  distance  from  centre  of 
hi  to  inner  edge  wai  8|^',  and  to  outer  2'^  A  foot  lower  the  propor- 
p  had  decreased  to  that  of  9"  to  2 J"  in  a  diameter  of  11^'-  Ten 
blies  lower  stitl  it  lia<l  further  decreased,  fto  that  the  pith  was  atill  9'' 
im  L}ie  inner,  but  4^'^  from  the  outer  margin.  The  ration  l^etween  the 
ie>  diitancea  in  detoending  the  stem  were  therefore,  respeclively,  4^, 
^  and  2.  Above  the  flrat^mentioned  point  the  position  of  the  pith  re- 
lined  nearly  unchange^K 

A  very  large  vine,  nearly  four  inches  in  diameter,  gave  less  marked 
^Its.  Sections  not  being  exactly  circular,  linear  measurements  could 
I  be  relied  upon,  but  a  line  drawn  through  the  heart,  parallel  to  a  tan- 
pt  at  the  point  of  contact  wtth  the  tree  to  which  it  adhered,  showed 
lecidcd  preponderance  of  wooil  in  the  inner  segment  The  adhesion 
this  case,  however,  as  is  probably  the  case  with  all  large  vines,  was 
ght,  the  rootlets  appearing  to  lose  tlieir  vitality  with  age.  The  vino 
'ided  at  the  height  of  eight  feet,  and  llic  branches,  which  adhered  more 
•ely,  showed  a  greater  eccentricity. 

Numerous  observations  were  made  on  other  vines  thus  normally  situ- 

dt  with  subfitanttally  the  same  results.     One  case  in  particular,  how- 

IT,  exhibited  the  extreme  of  the   phenomenon,  the  cellular  dot  ap- 

Miehtng  to  within  a  fourth  of  a  line  of  the  membranous  bark.    Indeed, 

aitJtious  did  it  seem  to  remove  itself  to  the  greatest  ;>ossible  distance 

Bylie  tree  that  for  the  greater  part  of  the  way  there  was  a  manifest 

Panning  along  the  back  of  the  stem,  in  which  the  pith  was  situated. 

rhese  facts,  however,  uniform  and  singular  as  they  are,  could  not  In 

UDselves  be  regarded  as  sufficient  to  demonstrate  the  absorption  of  sap 

a  the  supporting  trees  by  the  rootlets.     To  satisfy  such  an  assump- 

I  certain  tests  must  lie  applied.     The  first  that  suggested  itself  to  me 

I  that  of  making  simihir  observations  at  points  where,  for  any  reason, 

vines  had  swung  loose  from  their  support,  so  that  no  connection 

uld  exist  by  means  of  the  rootlets.     Many  such  cases  were  found  and 

mined.     The  larger  vine  Arst  referred  to,  which  at  a  distance  of  two 

and  a  half  from  the  ground,  where  the  attachment  was  firm,  meas- 

1  Sy  to  the  inner  and  2"  to  the  outer  margin,  giving  a  ratio  of  4 J 

reen  the  measurements,  had  the  pith  located  b\**  from  the  inner  and 

from  the  outer  margin,  a  ratio  of  1  j[,  at  a  point  some  six  feet  liigher, 

tre  it  had  become  detached.     In   this  example  it  was  evident  that 

"e  had  formerly  existed  some  degree  of  attachment     At  other  fioints 

ber  lip,  where  there  were  less  signs  of  its  having  ever  adhered,  the 

was  found  to  be  nearly  central,  while  on  the  projecting  branches  of 

same  vine,  lK!aring  the  berries  and  showing  no  tendency  to  cling, 

0  was  DO  appreciable  eccentricity.     Another  small  vine,  which  ad- 
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hered  for  four  feet  and  then  swang  away  for  two  feet,  reattaching  above, 
had  the  pith  decidedly  more  central  at  the  detached  part  than  at  points 
either  above  or  below.  The  extreme  case  to  which  I  referred,  where  the 
pith  actually  ran  through  a  tube  slightly  raised  above  the  outer  surface, 
showed  a  transition  from  this  state  of  extreme  eccentricity  to  one  of 
oentrality  in  the  space  of  one  foot  where  the  vine  suddenly  abandoned 
its  support 

The  function  assigned  to  the  rootlets  by  the  hypothesis  is  one  of  para- 
sitism. They  arc  assumed  to  penetrate  the  bark  as  far  as  the  cambium 
layer,  and  remove  the  sap  of  the  tree,  appropriating  it  directly  to  the 
vine.  This  nutrition,  being  ready-made,  would  naturally  be  deposited  at 
the  nearest  point  of  contact,  and  thus  account  for  the  great  preponder- 
ance of  i^oody  tissue  found  on  the  side  next  the  tree.  It  would  there- 
fore follow  that  this  eccentricity  of  pith  should  not  exist  where  the  sup- 
port is  not  a  living  tree.  To  test  this  question,  I  sought  out  a  small 
vine  of  the  same  species  which  climbed  and  closely  adhered  with  a  pro- 
fusion of  rootlets  to  a  perfectly  dry  stone  wall  ten  feet  in  height  This 
I  examined  most  carefully,  and  accurately  measured  at  various  points, 
finding  the  i)08ition  of  the  pith  uniform  at  all  distances  from  the  ground. 
The  following  measurement  will  therefore  answer  for  all :  Three  feet 
from  the  base,  where  the  diameter  was  4}",  the  pith  was  2}''  from  the 
inner  and  2"  from  the  outer  edge,  or  within  three  fourths  of  a  line  of 
the  centre. 

One  other  class  of  instances  seemed  to  bear  directly  on  this  point,  and 
to  these  I  gave  special  attention.  I  refer  to  vines  found  climbing  fencea 
and  posts  under  varying  circumstances.  The  results  obtained  from  these 
were  perhaps  the  most  surprising  of  all.  One  5J"  in  diameter  tightly 
hugge<l  a  decayed  fence  post,  insinuating  its  rootlets  deeply  into  the  soft 
sur&ce.  Of  this  the  pith  was  4"  from  the  inner  and  IJ"  from  the  outer 
margin,  giving  the  astonishingly  large  ratio  of  3^.  A  section  of  a  larger 
stem  (11")  similarly  situated,  and  whose  rootlets  tore  away  considerable 
of  the  decayed  wood  in  detaching  it,  showed  the  centre  of  the  pith  to  be 
7"  from  the  inner  and  4''  from  the  outer  margin.  Considering  the  siae 
of  this  vine  the  eccentricity  was  large. 

Where  the  woo<l  to  which  the  vines  adhered  was  not  decayed  or  soft, 
a  marked  diminution  in  the  eccentricity  was  perceptible.  In  one  in- 
stance where  the  rootlets  clung  very  tightly  to  a  dry  surface,  which  had 
moreover  been  charred  and  where  penetration  was  impossible,  the  meas- 
orements  were  respectively  8^"  and  2^",  or  an  eccentricity  of  half  a  line 
in  a  diameter  of  half  an  inch. 

So  far  as  my  oWrvations,  which  were  numerous,  extended,  it  seemed 
to  be  the  law  that,  cateris  paribus^  the  softer  the  wood  to  which  the 
rootlets  adhered,  the  greater  the  eccentricity  of  the  pith. 

Without  going  further  into  details,  therefore,  the  whole  subject  maj 
be  thus  briefly  summed  up :  — 


fi"] 
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fl.)  The  pith  of  the  poison  ivj,  wherever  the  vine  is  of  moderate  &i£e, 
B  19  fouiul  Adhering  clotelj  either  to  the  bark  of  a  living  tree  or  to  any 
%  ctcea^'tiig  Bubstance,  i%  locaterl  from  three  to  ten  times  nearer  tlie 
Hijhiai  the  iiitier  aide  of  the  0tem«  and  Bometlmes  atil]  more  eceen* 
Hlj  I  the  annual  layers  of  wood  aa  well  a«  the  bark  becoming  corre* 
pDdingiy  Uiickeoocl  on  the  Atde  next  the  supporL 

(2.)  Thift  eccotitricity  diminishes  and  frcH[ueutly  di^appeara  altogether 

^mu  wht!!re  tliere  is  no  attachment  by  the  rootlets, 

|[3,)  It  i«  greatly  reduced  in  vines  which  cling  to  hard  substances 

ich  tlifD  rootlets  are  unable  to  penetrate,  as  a  stotie  wall  or  a  dry  post. 

|liat  all  these  iacts  art*  in  hurmoi»y  with  the  theory  of  the  absorptiun 

DouriHtiment  from  the  support^  in  so  far  as  any  form  of  parasitism  is 

)lied^  cannot  of  course  be  maintained.     The  last  class  of  observations 

cuibed  may  be  regarded  as  directly  negativing  such  an  assumption* 

lides,  I  have  seen  nothing  to  render  it  probable  that  the  rootlets  ever 

roe  the  outer  bark.     But,  on  the  other  hand,  these  facts  do  all  unite 

pointing  to  a  physiciil  cc^nnection  of  some  kind  between  the  penetrar 

I  of  the  rootlets  atul  tlie  eccentricity  of  the  pith.     The  notion  thus  far 

^taiued^  and  which  has  found  its  way  into  our  standard  text-books^ 

I  these  rootlets  are  **  not  for  absorbing  nourishment,  but  for  climb- 

i^  may  in  future  require  some   modification.     Yet,  admitting  this 

^BA  oonnectiou,  tliere  remain  puzzling  physiological  questions.     If 

^botleta  perform  the  function  of  true  roots,  and  6ud  congenial  soil 

jjH corky  layer  of  bark,  in  the  soft  mass  of  decomposed  wood^  and 

a  to  some  extent  in  the  minute  cryptogamic  vegetation  that  always 

iMmong  them  even  when  olinging  to  w*alls  of  brick  or  stone,  how 

^nis  explain   the  singular  behavior  of  the  pith  and  the  atrange 

mtncity  of  the  annual  rings  ?  —  Lcstkh  F.  Ward, 

»KT9  of  Dr.  Kdward  Palnier*8  recent  col lectiop  of  plants  of  San  Diego 

,  California,  and  of  the  Tantallas  Mountains  in  Lower  California^  near 

hounthiry,  will  shortly  be  ready  for  distribution.    They  will  probably 

iber  about  three  hundred  species,  and  will  tx^  sold  at  ten  dollars  per 

■mL     Address  Sereoo  Watson^  Cambridge,  Mass. 

iroiNiA  insi'tDA.  —  Can  any  of  our  readers  procure  sjieciraens  of 

fruit  of  this  plant  for  Professor  Gray,  of  Harvani  University,  Cam- 

ge?     The  pods  are  almost  unknown. 

OTANicAL  Papers  in  Uecent  Periodicals. —  Hit  Journal  of  Bot- 
(Trimen),  February.  S.  Kurz,  On  the  Species  of  Glycamii  (plants 
le  orange  tribe).  A.  E.  Eaton,  PJantii  of  Spitzbergeiu  I^I.  F»  i lancet 
p  Orchids  from  Hong  Kong,  lieichenbach  iils,  Descriptions  of  three 
Its,  W.  B-  Helmsley,  Notes  on  the  Flora  of  Sussex.  R.  A-  Priori 
Rumex  kydrolapathnm  and  /f.  maximum.  G.  Dickie,  On  Marine 
B  from  Kerguelen  Island.  M.  J.  Berkeley,  On  a  New  Agaricaa 
i  Kerguelen  Island.  Dr.  Gray's  paper  on  j^etivation  and  its  Tenni* 
gy  it  reprinted  in  this  numl)er. 

1  Gray'i  I^eesoaf ,  pug*  84. 
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Comptes  rendus,  January  3d.  Duchartre,  Conclasions  respecting  the 
Production  of  Saccharine  Matters  in  Plants.  £.  Heckel,  Floral  Glands 
of  Parnassia  palustri.  January  10th.  R  Coren winder,  On  the  Dimi- 
nution in  the  Amount  of  Sugar  in  Beets,  during  the  Second  Period 
of  their  Growth. 

Annates  des  Sciences  natureUeSy  December,  1875.  P.  Duchartre,  On 
the  Bulbs  of  Lilium, 

Flora,  No.  88.  Dr.  Lad.  Celakovsky,  On  Intercalated  Epipetaloos 
Stamens.  F.  Arnold,  On  the  Lichens  of  the  French  Jura.  Nos.  84  and 
35.  C.  MUller,  New  Grenada  Mosses.  Dr.  K.  Prantl,  Morphological 
Studies.  No.  36.  O.  Bockeler,  On  certain  Carices.  This  number  con- 
tains a  very  long  and  interesting  review  of  Darwin's  Insectivorous  Plants. 
No.  1.  Hugo  de  Vries,  On  the  Wood  formed  during  Repair  of  Wounds 
in  Trees. 

Botanische  Zeitung,  No.  2.  On  the  Palmella  State  of  Styglodanium^ 
by  L.  Cienkowski.  On  the  Influence  of  Light  on  the  Color  of  Flow- 
ers, by  £.  Askenasy  (elsewhere  noticed).  No.  3.  Botanical  Miscellany, 
by  Dr.  A.  Ernst  (abstracts  of  these  notes  are  given  above).  On  the 
Behavior  of  Yeast  in  Liquids  free  from  Oxygen  Gras,  by  M.  Traube 
(controverting  the  views  of  Brefeld).  No.  4.  The  Development  of 
Basidxomycetesy  by  Oscar  Brefeld.  (A  review  of  some  recent  publica- 
tions, especially  those  of  Recss  and  Van  Tieghem.)  No.  5.  Investiga- 
tions respecting  Growth,  by  J.  Reinke  (not  finished).  On  the  Rate  of 
Movement  of  Water  in  Plants,  by  Dr.  Pfitzer  (to  be  hereafter  noticed). 
In  the  report  of  the  Bonn  society.  Professor  PfefTer's  papers  on  the 
Formation  of  the  Primordial  LTtricle,  and  the  Production  of  Hijjh  Hydro- 
static Pressure  by  Osmosis,  previously  noticed  in  this  journal,  are  given 
with  considerable  fullness.  No.  6.  On  the  Morphology  of  the  Aracee^ 
by  Dr.  A.  Engler  (not  finished). 

Arbeite?/  des  botanischen  Instituts  in  WOrzburg,  heraus- 
gegeben  von  Professor  Dr.  Sachs.  Erster  Band.  This  volume  of  con- 
tributions from  the  Botanical  Institute  at  WUrzburg  comprises  four 
parts,  which  have  appeared  at  nearly  regular  intervals  since  1871.  The 
work  can  therefore  l>e  ranked  among  periodicals.  In  the  present  notice 
we  shall  give  very  briefly  a  sketch  of  the  memoirs,  hoping  to  present 
fuller  outlines  of  several  of  them  in  subsequent  numbers  of  the  Nat- 
uralist. 1.  Dr.  W.  Pfeffer,On  the  Action  of  Colored  Light  on  the  De- 
composition of  Carbonic  Acid  in  Plants.  (By  an  improved  method  of  re> 
search  the  following  results  were  reached :  Only  the  visible  rays  of  the 
spectrum  can  decompose  carbonic  acid  ;  in  fact,  those  which  seem  bright- 
est, namely,  the  yellow  rays,  are  alone  as  efficient  in  this  work  as  all  the 
others  combined.  The  most  highly  refrangible  rays  of  the  visible  spec- 
trum, and  those  which  act  most  energetically  on  chloride  of  silver,  etc, 
play  a  subordinate  part  in  assimilation.  Each  color  in  the  spectrum  has 
a  definite  quantitotive  effect  on  the  activity  of  assimilation.)     2.  Dr.  W. 


ir»  Studies  mapeoting  Syrooietry  and  SpeciBc  Causes  of  Growth* 
exjiniiniition  of  the  iufluenoe  of  surrou  rid  lugs  upon  tlie  growth  of  n 
lerwort*)  3.  J,  Sachs,  On  the  Influence  of  thu  IVmipei-ature  of  the  Air 
i  tlio  Kffisct  of  I>ay light  on  the  Periodical  Changca  in  the  litite  of 
towlh  of  Internodca  in  length.  (See  abstract  in  Sachs*  Text- Book,  jiuge 
P  §t  §fq.    In  the  memoir,  Professor  Sachs  has  given  a  %ery  full  vfiumi 

Kliteruiure  of  the  subject.)  4.  J.  Sachs,  On  Negative  GeotropLsm. 
vatioiis  rei»pt>ctiiig  the  curving  upwardti  of  shoou  from  a  stem 
red  i»orizontA]]j.)  5.  J.  SHchs,  On  the  Deflection  of  lioots  from  their 
maaX  Direction  of  Growth  hj  Contact  with  Moi^t  Surfaces.  (See 
Bpst  in  Sachs*  Text- Book,  page  764.)  G.  Hugo  de  Vries,  On  some 
tifies  of  tlie  Direction  taken  by  Parts  or  Plants  which  fK>asess  Bilat- 
il  Symmetry.  (The  effects  of  gravitation,  light,  defoliation,  etc.,  are 
limned.  The  views  of  Frank  are  contested.  See  Text* Book,  page 
\,)  7.  J*  Sachs,  The  Plant  and  the  Eye  as  Different  Tests  for  Light, 
kcbs  bjid  early  insisted  upon  a  distinction  between  objective  intensity 
light  and  its  brightness  to  the  eye«  Prillieux  in  a  paper  on  the  sub» 
\  is  thought  (/>  have  overlooked  these  distinctions,  as  well  as  that  be- 
»n  refraiigihility  (objective)  and  color  (subjective).  In  the  present 
tnoir  Professor  Saclis  reviews  the  literature  of  the  subject,  defends 
former  po:^ition,  and  further  explains  the  relation  between  the  inten- 
'  of  light  and  the  activity  of  assimilation.) 
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200L0GT. 


Crossbill  briskding  at  Uiverdalk,  K.  Y*  —  This  bird 
wia  cwmroUra  var.  Atnericana)  made  its  appearance  here  last  au- 
n,  November  M.  Small  flocks  were  occasionally  seen  all  winter, 
through  March  and  April,  feeding  on  seeds  of  cones  of  the  Norway 
toe  and  larch.  On  April  2 2d  I  noticed  a  pmr  building  near  the  top 
,  nsA  cedar,  about  eighteen  feet  from  the  ground.  The  nest^  April 
t,  contained  three  eggs,  and  was  composed  of  strips  of  ceikr  bark,  dried 
a,  and  stems  of  the  Norway  spruce,  and  was  lined  with  horse-hair, 
Mn«  dried  grass,  and  dbrous  roots.  The  eggs  were  about  the  size  of 
|pf  Junc€t  h^emaltB^  in  color  very  tight  blue,  slightly  sprinkled  and 
sbed  at  the  large  end  with  dark  purple.  I  saw  a  small  fl«>ck  of  six 
lese  birds  May  10th,  which  were  the  last  seen  here.  Riverdale  is  on 
Hudson   River,  sixteen  miles  north  of   New  York  Bay.  —  E.  A. 

KKLL. 
riCK*s  Wr£N  {Thryoihonu  Bewxcki)^  althoagh  not  a  well-known 
to  those  not  ornithologists,  is  not  ^*  something  of  a  rarity  "  in  the 
Je  Atlantic  States,  as  stated  by  Dr.  Coues  in  the  January  number  of 
NaT0B4LI8T.  I  have  not  ^iled  to  find  considerable  numbers  of 
I  for  several  years  past  They  appear  to  have  a  strong  attachment 
sertatn  localities,  and,  if  undisturbed,  will   return  year  after  year  to 
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the  same  spot  to  breed.  An  interesting  feature  in  the  habits  of  this  species 
is  the  marked  variation  of  their  vocal  powers.  While  some  are  remark- 
ably fine  singers,  others  are  very  commonplace,  or  else  too  lazy  to  exer- 
cise their  capabilities.  —  Charles  C.  Abbott,  M.  D.,  Trenton,  N.  J. 

Flowers  op  the  Golden  Currant  perforated  by  Humble- 
bees.  —  In  Part  7  of  Half-Hours  with'  Insects,  page  202,  it  is  stated 
that  the  first  and  only  instance  known  in  this  country  of  the  curious  trait 
of  the  bumblebees  of  perforating  the  corollas  of  flowers  to  get  the  honey 
is  given  by  Mr.  W.  TV.  Bailey  in  The  American  Naturalist,  1878. 

Last  spring  a  cluster  of  Eihes  aureum  growing  in  my  dooryard  was 
visited  by  bumblebees,  and  I  noticed  that  they  always  extracted  the 
honey  thi-ough  perforations  in  the  bases  of  the  calyces  made  by  their 
mandibles.  When  at  least  three  fourths  of  the  flowers  had  been  despoiled 
in  this  way,  so  great  was  their  dexterity  that  seven  flowers  per  minute 
were  found  bitten  open  and  robbed  of  their  honey.  The  same  was  no- 
ticed by  Mr.  Struthers,  of  Fort  Atkinson,  on  the  flowers  of  Robinia  pgeu- 
daeacia,  in  1863.  — W.  F.  Bundy. 

Habits  of  Western  Birds. —  As  we  encamped  on  Antelope  Creek, 
Nevada,  May  28th,  I  at  once  proceeded  to  procure  specimens,  and  in  fol- 
lowing up  the  stream  a  short  distance  I  came  upon  a  thicket  of  willows, 
in  which  I  found  a  large  nest,  occupied  by  one  of  the  parent  birdf. 
After  securing  the  bird,  which  proved  to  be  the  female  of  -Buteo  Swain- 
soniy  and  crawling  up  to  the  nest  for  the  eggs,  I  noticed  a  slight  commo- 
tion amongst  the  leaves  but  a  short  distance  away,  which  upon  exam- 
ination proved  to  have  been  caused  by  a  pair  of  Bullock's  orioles  (Icterus 
Bullockn)j  which  were  also  breeding.  Both  of  these  nests  were  about 
twelve  feet  from  the  ground,  only  eight  feet  apart,  and  unprotected  from 
above,  by  the  absence  of  any  branches  or  leaves.  The  orioles  had  cer- 
tainly built  in  a  dangerous  locality,  and  must  have  been  entirely  unmo- 
lested by  the  hawks,  as  the  eggs  in  both  nests  were  far  advanced  in  in- 
cubation. 

Later  in  the  season  (August)  we  camped  at  Big  Pines,  Owens  Valley, 
Cal.,  where  we  saw  great  numbers  of  humming-birds  flying  around  the 
tops  of  the  pine-trees.  Towards  evening  some  were  seen  near  the 
ground,  and  afler  watching  them  very  closely  for  a  while  I  saw  one 
alight  close  by,  which  soon  afler  flew  to  its  nest.  The  nest  was  built 
upon  a  small  cottonwood  branch,  exactly  over  and  but  about  two  feet 
above  a  perfect  torrent  of  water  rising  in  the  glacial  summit  of  the 
Sierra  Nevadas.  The  species  (as  Professor  Baird  has  since  informed 
me)  was  Stellula  Caliope.  The  nest,  eggs,  and  skins,  with  those  above 
referred  to,  are  now  at  the  Smithsonian  Institution,  together  with  the 
general  collections. 

In  the  Decfmber  number  of  the  Naturalist  for  1873,  Mr.  Allen 
answers  Dr.  Barrett  (?)  in  reference  to  the  supposed  geographical  **  dis- 
tribution," or  rather  range,  of  the  crow  and  raven.     As  he  says,  thej  are 
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Ig^ous  Uiroughout  the  region  over  vrhich  we  passed  in  1873,  Yel- 
^  'Tiver,  etc*,  aEi<l  I  can  say  the  samo  of  Nevada,  in  tlit«  valley  of 

t  xtiil  Humboldt  rivers*     Frequently,  while  working  our  way 

Vferly  up  lli<3  Grand  Cation  of  the  Colorado  River,  where  the  plateau 
|i  over  nix  thousand  feet  above  us,  with  walls  at  an  an^te  (from 
■6  to  iummit)  of  nearly  eighty  degrees,  we  foutul  numbers  uf  crows 
1  ravent  flying  over  our  headsi,  or  perchetl  upon  tlie  ))rojecting  ledges 
ad^tone  or  basalt.  liather  dismal  to  hear  the  croaking  in  8uch  a 
ilty,  —  the  t>ottom  of  a  gorge,  one  and  a  quarter  miles  below  the  sur- 

kUKABLi:  Stklctlrk  of  Youho  FtsHKS.-*Dr.  Giinther,  of 
lidon,  has  recent Jy  discovered  tliat  the  young  of  tlie  swoni-iishes  and 
)/gtodu4  possess  structures  exceedingly  ditiereut  from  that  of  the  adult 
ilhe  young  CAaiodus  the  front  of  the  body  is  shielded  with  large  bony 
1^  which  in  one  species  are  pro<iuced  into  three  long,  e(]uldiiitant 
■(which  diverge  ray-liko  frotu  the  bndy*  In  the  sword-tit^hes  the 
^uUr  arch  ia  prolonged  Into  a  horn  at  the  lower  part,  and  the  belly 
i  are  wanting.  There  is  no  sword^  but  the  jaws  are  long>  of  equal 
gtli^  and  both  are  fumiBhed  with  teeth.  A,^  the  fish  grows,  the  scap- 
f  liOFQ  disappears,  the  ventral  fins  grow,  and  the  upper  jaw  is  de- 
E»ped  in  excess  of  the  lower.  The  long  teeth  disappear,  and  the 
ker  jaw  grows  into  the  toothless,  sword-like  weapon  which  gives  the 
its  peculiar  character. 

JsusuAL  Nesting  Sites  of  the  Night  Hawk  and  Towhek 
rriKO. —  A  letter  from  Mr.  William  Couper^  of  Montreal*  speaks  of 
having  found  the  eggs  of  Chordeiles  popetue  on  the  fiat  roofs  of  build- 
\  in  that  city,  and  the  nest  of  Pipilo  erythrophthalmm  in  a  smrtll  tree 
Dt  three  feet  from  the  ground.  In  each  of  these  cases  the  departure 
a  the  usual  habit  of  the  species  is  decided.  —  Elliott  Couk:8. 
loos  OF  Boa-Constrictor.  —  My  friend,  Dr.  Kunz^,  has  shown 

Kifertile  egg  of  a  boa  which  he  lately  obtained  at  the  Central  Park 
ie.  The  boa  laid  twenty-one  eggs,  each  about  the  size  of  a 
g«  The  animal  made  the  depoeit  in  sight  of  her  keeper  and 
vfS.  She  laid  two  fertile  eggs^  and  then  a  sterile  one^  in  regular 
session  ;  each  third  egg  was  sterile.  The  fertile  eggs  had  each  a 
ag  boa  within.  One  came  out  of  its  shell  immediately  after  being 
but  soon  died.  All  the  others  died  within  their  shells.  The  sterile 
k  were  albuminous  throughout,  and  cut  like  cheese  and  smelled  like 
m  oU*  Could  this  be  the  balance  of  an  impregnation  received  the 
■  before  ?  —  S.  Lock  wood. 

MiJLL  Birds  caught  bt  the  Burdock. —  At  Lake  George,  a  gen* 
an  presented  me  with  a  skeleton  of  a  humming-bird,  firmly  fastened 
ome  burs,  which  he  found  on  a  burdock ;  and  at  the  same  time  he 
d  a  live  one  on  a  plant  near  by.  I  was  walking  along  one  of  our 
try  roads,  when  I  saw  a  yellow-bird  ( Ch-jfiomiirii  iriitU)  fiuttering 
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OD  a  burdock,  and  when  I  stooped  to  catch  it,  it  tore  itaelf  away,  leaviog 
a  number  of  its  feathers  on  the  burs.  A  few  days  after,  I  caught  a 
yellow-rumped  warbler  {Dendroica  coroncUa)  fastened  to  the  same  kind 
of  plant.  —  A.  K.  Fisher. 

ANTHBOPOLOOY. 

Anthropological  Notes. —  Those  who  attempt  t6  institute  a  com- 
parison respecting  the  elaboration  of  culture  in  the  Old  World  and  in 
the  New,  and  to  sum  up  the  contributions  of  nature  in  the  two  hemi- 
spheres, must  not  forget  that  in  the  western  men  wrought  only  with 
their  hands,  that  they  had  the  service  of  not  a  single  tractive  animal,  of 
no  beast  of  burden  excepting  the  llama,  that  they  had  no  cows  for  milk, 
no  domestic  animals  for  slaughter  ;  and  but  for  the  faithful  wolf-dog,  the 
aborigines  of  North  America  would  have  been  absolutely  cut  off  from 
the  advantages  of  those  friends  of  man  which  in  the  eastern  hemisphere 
are  indissolubly  linked  with  progress. 

The  railway  companies  of  Western  Germany  having  taken  steps  to 
secure  and  preserve  all  historical  and  prehistorical  relics  found  in  their 
gradings,  some  rich  discoveries  have  been  their  reward.  At  Darkbeim 
a  highly  ornamented  Roman  tripod  inlaid  with  gold  and  other  metals 
was  found.  Near  Eisenberg,  a  Roman  grave  with  rich  deposits  was 
opened. 

Prof.  George  Rolleston's  paper  in  the  Journal  of  the  Anthropological 
Tnttitute  (v.  ii.  120),  On  the  People  of  the  Long  Barrow  Period,  is  a 
very  interesting  treatment  of  the  subject  We  can  extract  only  a  few 
sentences.  As  to  the  physical  characteristics  of  the  people,  the  male 
skeletons  were  very  generally  about  5.5  feet,  the  female  4.8  feet  The 
average  difference  between  the  statures  of  males  and  females  in  civilized 
races  is  about  half  this  amount,  while  a  precisely  similar  disproportion  is 
observable  at  the  present  day  in  the  stature  of  individuals  of  the  two 
sexes  among  savage:*.  In  studying  the  skulls  we  are  to  take  into  ac- 
count what  the  author,  quoting  Professor  Cleland,  calls  ^  ill-filledness,** 
or  the  presence  of  ridges  and  depressions  occasioned  by  scanty  feeding 
and  lack  of  comfort  Speaking  of  the  age  of  the  barrows,  there  is  no 
doubt  that  they  are  the  first  sepulchral  evidences  of  the  existence  of  man 
in  Britain.  Pristine  or  priscan  man,  like  the  modern  savage,  gmdged 
no  labor  less  than  that  which  was  spent  in  piling  up  a  huge  mound. 
Mr.  II.  W.  Mosely,  naturalist  to  the  Challenger,  in  recording  his  obser- 
vations on  the  Kudang  tribe  of  Australia,  living  near  Cape  York,  says 
that  though  they  are  destitute  of  almost  everything  in  the  way  of  prop- 
erty, having  neither  perforated  stones  to  help  them  dig  roots,  as  have  the 
Bushmen,  nor  boomerangs,  nor  tomahawks,  nor  canoes ;  living  not  on  the 
available  wallabies  and  phalanges,  but  on  fish,  reptiles,  invertebrates,  and 
vegetables ;  having  the  scantiest  clothing ;  being,  finally,  below  savagery, 
as  understood  by  a  good  judge  of  it,  Professor  Nillson,  in  having  no 
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»• — they  neTerthelesa  lake  great  pain«  with  the  htirmi  of  their  dead, 
ning  out  and  adorning  the  graves  with  po«t«,  and  decorating  them 
ft  the  bones  of  the  dugong.  None  of  tliem  hare  any  metal  irople- 
WtB  I  tiinged  and  barhed  arrowheads  are  wanting  in  them.  When 
naLping  any  burnt  bone«,  the  latter  never  occur  \u  urns*  ami  a  large  pro- 
lion  of  the  boneA  present  the  manganic  oxide  dtAcolonitioo.  The  im- 
pMe  majority  of  long  harrows  in  the  south  of  England  were  erected  for 

En,  whereas  exactly  the  reverse  haa  been  the  rule  in  the  north 
whole*  indications  are  not  wanting  which  suggest  that  inhuma- 
I  will  ultimately  be  shown  to  have  been  the  earliest  mode  of  burial 
btioed  in  these  as  yet  the  earliest  known  sepnlchres,  and  that  inhumation 
■Hiried  chambers  waa  probably  the  earliest  variety  practico^U  at  least 
MWie  necessary  slabs  of  such  chambers  and  passages  were  available, 
that  burial  without  burning,  and  also  without  any  cist  or  chamber 

bver,  may  in  other  districts  not  so  conditioned  have  been  contem- 
Bous  with  burial  in  chambers ;  and,  finally,  that  inhumation  in  cista 
Wut  passages  leading  down  to  them,  and  cremation,  mark  later  epochs 
be  Long  Barrow  Period*  The  plan  of  cremation  was  that  of  pack- 
Ihe  bodies  in  all  states  of  decomposition  along  the  central  axis,  to- 
ler  with  wood  and  stones;  the  combustible  and  transpirable  masa 
shed  half  the  length  of  the  barrow.  Whatever  waa  done  in  a  crema- 
barrow  was  done  at  one  time,  once  and  for  all. 

lacmillan  dc  Co*  liave  publighed  during  the  last  year  a  work  en^ 
i  Angola  and  the  River  Congo,  by  Joachim  John  Monteiro.  The 
^^qteaks  very  disparagingly  of  the  prospects  of  civilizing  the  na- 
I^Bfhe  same  gentleman  has  a  paper  on  a  kindred  subject  in  vol,  v., 
ILf  of  the  Journal  of  the  Anthropological  Cnstitute. 
[,  Clermont  Ganneau  reviews  the  ancient  inhabitants  of  Palestine  in 
AiOgust  number  of  Macmiiiani  Magazine,  The  London  AtheruEum 
>eoember  II,  1875,  contains  a  letter  from  the  Rev.  Selah  Merrillf 
SKklogist  -of  the  Ameriran  Palestine  Exploration  Society^  in  which 
»ports  a  visit  to  Um  El  Jemal,  the  Beth  Gamul  of  Jeremiah,  in  the 
isborhood  of  Bozrah  and  Salchad. 

rofessor  Fischer,  director  of  the  Mineralogica]  and  Geological  Mu- 
I  of  Freiburg,  Baden,  has  sought  to  organize  a  new  branch  of  anti- 
uw  study,  namely,  mineralogical  archaeology.  His  object  is  to  as- 
in,  by  a  microscopical  and  chemical  examination  of  nephrite,  jade- 
knd  other  substances  of  which  stone  implements  are  made,  the  ex- 
ouroe  of  these  materials,  and  al&o  the  migrations  of  the  |ieople  who 
them. 

K[HoiA?r  Rock-Sheltkr  in  Lancaster  County,  Pennstlva- 
Kprofeanor  Haldeman  has  lately  discovered  an  interesting  series  of 
ta  relics  in  a  smaJI  cave,  or  more  properly  rock -shelter,  at  the  west- 
Ede  of  Cbickis  Rock,  Lancaster  County,  Pennsylvania.     This  rock 
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or  diff,  he  informs  me,  is  of  qnartzite  (Potsdam  sandstone),  which  has 
the  curve  of  an  anticlinal  axis,  the  base  of  which  may  be  called  a  cave. 
This  is  arched,  high  enough  for  a  man  to  stand  at  the  entrance,  with  the 
roof  declining  backwards  and  on  each  side  to  the  ground ;  the  width  and 
depth  about  twelve  feet  The  ^  find  "  of  specimens  consists  of  one  hun- 
dred and  thirty  arrowheads,  of  quartz,  jasper,  limestone,  and  chalcedony ; 
one  banner-stone  or  sceptre,  a  perforated  implement  resembling  a  toma- 
hawk ;  eight  chisels,  mostly  of  quartz ;  two  pipe-stems,  three  net-sinkers, 
and  about  one  hundred  fragments  of  pottery.  As  the  characterisUc 
specimens  of  this  find,  with  full  details  of  their  discovery,  will  shortly  be 
illustrated  and  described,  we  will  not  refer  more  particularly  to  them. 
The  specimens  here  briefly  referred  to  were  found  beneath  a  deposit  of 
rich  black  mold,  varying  from  two  and  one  half  to  three  feet  in  depth. 
If  this  deposit  is  solely  due  to  the  decomposition  of  vegetable  matter,  the 
Contained  relics  indicate  that  very  far  back  in  the  past  the  red  man  had 
arriyed  at  an  advanced  stage  of  neolithic«culture  ;  for  the  specimens  as  a 
class  are  of  excellent  workmanship.  —  Charles  C.  Abbott,  M.  D. 

The  Tashanians. —  In  a  recent  memoir  on  the  osteology  and  pecul- 
iarities of  the  Tasmanians,  who  have  recently  become  extinct,  Dr.  J. 
B.  Davis  records  his  belief  that  they  represent  a  type  distinct  from  the 
Australians.  Besides  presenting  osteological  differences,  the  Tasmanians 
never  used  the  boomerang  or  shield,  although  they  had  a  larger  brain, 
and  were  intellectually  superior  to  the  Australians.  Like  the  Australians, 
however,  the  Tasmanians  never  made  pottery.  Although  Tasmania  is 
situated  but  a  little  more  than  three  hundred  miles  from  Australia,  Davis 
thinks  there  was  never  any  communication  between  the  two  peoples.  In 
•onfirmation  of  this  view  he  states  that  the  Tasmanians  neither  had 
native  dogs  nor  practiced  circumcision,  a  custom  very  general  among  the 
Australians.  "  All  that  can  be  said  with  truth  is  that  the  Tasmanians 
are  not  Australians,  they  are  not  Papuans,  and  they  are  not  Polynesians. 
Although  they  may  present  resemblances  to  some  of  these,  they  differ 
from  them  all  substantially  and  essentially.  From  all  this  we  are  juati- 
fied  in  asserting  that  the  Tasmanians  were  one  of  the  most  isolated  races 
of  mankind  which  ever  existed ;  that  they  were  a  peculiar  and  distinct 
race  of  people,  dwelling  in  their  own  island,  and  different  from  all  others. 
And  they  have  been  one  of  the  earliest  races  to  perish  totally  by  coming 
into  contact  with  European  people.''  The  population  of  Tasmania  at 
the  time  when  first  visited  by  Europeans  was  between  four  thousand 
and  seven  thousand     The  last  native  died  three  years  since. 

GEOLOGY  Aim  PAI«iBOI9TOLOGY. 

Hot  Springs  and  Getsers.  —  We  extract  from  Prof.  T.  B.  Com* 
stock's  Report  on  the  Geology  of  Wyoming  the  following  remarks  on 
the  difference  between  hot  springs  and  geysers :  '<  In  the  ordinary  hot 
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\\^  iftie  spurting  of  ttio  liquid,  wheu  it  ooeure,  is  owing  to  a  resiai- 
oflered  to  the  direct  escji^K*  uf  tlio  expaustVH  force  from  belo\i%  and 
"eiMlaooe  mt^y  be  fouticl  iti  the  tenacity  uf  the  ii4uiil  C4>ut«ul«  of  the 
ipit  in  tbe  untoward  slia^ie  iit  tlie  howl  or  its  connoted  p«i8sagf5s,  or  in 
||(  anddsn  restriction  of  the  orifice  near  the  surface  of  the  litjuid*     In 
IP  eM#  U>c»  u|iHftiiig  force  U  condeutied^  ua  it  were?,  near  on»^  fiotiitt 
the  spurt  or  eniption  is  caused  by  the  sudden  ovtjixximiiig  of  the  teu- 
\  wbea  the  loroe  has  become  sufneiently  couo6nii:ate4l  to  free  itself 
I  its  ooufinement.    Thus  we  may  meet  with  a  great  variety  of  spout- 
thermal  springa,  resulting  fmm  two  or  more  of  these  causes  com* 
bl,  and  the  force  may  be  produced  by  heat  alooe  or  by  the  evolution 
^buoic  acid  or  other  ch<3 mi cal  change  in  addition.     (See  Figure  14.) 


<rro,  14}    IDXAL  SKCTtOK  OF  A  TlIKftMAL  KKI  I'liVE  SPRING. 
affCVi  fvpraMiit  the  dlrvetkin  of  i\%m  a«tton  of  Uif  inbt«>rr'tD»«u  foree.     Th«  chuonel  la  eon- 
I  a  «  •,  lb*  •»fef«ik«»  of  tht  aurftct  bovl ;    1 , 2,  8  i«pnw«at  Uw  v&rt»hl#  ptMltloo  of  tb*  >uc- 

!*li«  phcnoinena  observed  in  connection  with  the  typical  gey  sett  how* 
do  not  admit  of  such  a  simple  explanation;  and  there  is  much 
t  whether  existing  ttieories  are  sulficient  »^  accouta  for  all  the  com- 

K^tion8  of  such  agitated  bowls.  Almost  without  exception, 
^^scr,  the  action,  whether  frequent  or  the  reverse,  is  inter- 
gh  the  succei^sive  periods  in  each  case  may  be  (|uite  irreg* 
tTsitallyt  as  the  first  indicatioiii^  of  an  approaching  eruption,  there 
iiyioticed  an  escape  of  vapor,  soon  followed  by  a  suddt^n  rising  of  a 
■water  sufficient  to  lill  ^he  surface -chamber  of  the  geyser.  The 
mena  which  follow  are  very  largely  the  result  of  structural  features 
rying  nature,  no  doubt,  but  it  will  invariably  be  found  that  the 
ion  takes  place  near  the  centre  of  the  bowl,  and  that  the  elevation 
9  column  of  water  is  accomplbhed  by  continuous  or  successivo 
\fton\  one  »i>ot^  while  in  the  ordinary  eruptive  sprinirs  the  column 
fci  shot  upward  from  the  same  point  twice  in  succession.     We 
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mast,  therefore,  believe  that  the  propelling  power  in  the  gejser  acts 
temporarily  and  suddenly,  while  in  the  oommon  hot  spring,  quiet,  boUing, 
or  eruptive,  constant  or  periodical,  the  force  is  evolved  with  ooDsiderable 
regularity.  The  idea  which  the  writer  desires  to  convey  will  be  rendered 
more  evident  by  the  comparison  of  Figures  Hand  15.  Figure  14  shows 
the  supposed  section  of  a  common  eruptive  spring ;  and  it  will  readily  be 
seen  that  jets  may  even  occur  in  cold  springs  of  this  structure,  provided 
a  quantity  of  carbonic  acid  or  other  gas  is  struggling  to  free  itself  from 
beneath  the  ledge  at  o.    In  Figure  15,  which  is  intended  to  represent  the 


(Fio.  16.)    IDEAL  8BCTI0N  OF  AN  INTERMITTENT  GETSEB. 
To  illottnU  the  ph«Doineii»  of  eruption  dmUtg  the  cwsmpo  of  Tipor,  prior  to  %k»  ^mUmt  of  Wf 


supposed  condition  of  the  subterranean  geyser-waters  in  the  first  stage  at 
an  eruption,  the  reservoir  a  is  supposed  to  contain  water  which  remains  in 
equilibrium  nearly  at  the  level  «.  By  constant  accessions  of  heat  from 
below,  the  vacant  passage  above  is  finally  filled  with  vapor,  and  by  de- 
grees the  water  in  the  bent  passage  c  becomes  heated,  and  evolves  vapor 
also,  as  in  o.  After  a  time,  the  expansion  of  the  vapor  in  h  is  abk  to 
overcome  the  combined  pressure  of  the  water  and  vapor  in  c  and  o,  when 
the  latter  is  forced  out,  followed  by  a  portion  of  the  water  in  the  rasw- 
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>  &  lliQ  force  than  expended,  a  vacuum  is  produced  in  h  by  the  re* 
I  of  the  oolamn  of  wnter  in  a,  and  the  foregoing  operations  are 
sly  re|>eated«  This  theory  teems  capable  of  explaining  tlie  facts 
*  aa  they  are  knowOt  and  tlie  variations  observed  in  special  caaes,  or 
in  diiferont  oruptionii  of  the  Mine  geyser,  appear  to  the  writer  to 
j|uiro  but  flight  mmiifiaitions  of  tlie  sectiou,  and  none  that  are  of  great 
portaiKx**  The  passage  c  may  be  kept  filled  with  water  by  means  of 
I  turpluft  which  falls  back  into  the  bowl. 

^  Bunsen's  theory  of  geyser  action,  which  has  not  yet  been  proven  inade- 
explain  the  more  prominijut  features  of  ernptious,  does  not  seem 
Eit  (to  the  writer)  to  account  for  all  the  diift^rence^  batweoo  the 
'  and  the  mere  hot  spring,  but  it  must  not  be  inferred  that  such  ex- 
lent  authority  is  disregarded.     On  the  contrary*  the  author  proposes 
I  structural  hypothesis  simplj/   as  a  supplement  to  the  su[>erheating 
K>ry  of  Dr.  Bunsen,  in  order  to  explain  surface  phenomena  common  in 
Fire-Nob  ba^in?*,  which  appear  to  require  au  extension  of  his  views. 
the  same  time  it  must  be  confessed  that  there  are  objections  to  his  the- 
;  based  upon  these  observations,  which  are  dilHcult  to  reconcile.     It 
I  be  impossible  to  present  these  here,  but  an  outline  of  the  theories 
Eiuestion  Is  appended.     Bunsen  has  shown  that  an  eruption  may  be 
iHcially  produced  by  introducing  steam  near  the  base  of  a  long,  nar- 
^  column  of  water,  which  causes  the  water,  as  it  rises  umler  pressure, 
leootne  super-hcate^l,  tlie  surplus  heat  being  used  for  the  production 
more  steam,  which  adds  to  tlie  elevating  force.     This  atlmirable  the- 
,  of  which  the  above  experiment  is  an  illustration,  is  hamA  upon  a 
es   of  ingenious   observations   among    the    hot   springs  of  Iceland, 
chof  adopts  an  opinion  almost  identicjil  with  the  structural  hypothesis 
e  proposed,  and  the  present  author,  it  will  be  remarked,  combines  the 
theories,  believing  both  necessary  to  explain  all  the  facts  observed.** 
TaEMKCMANiSM  OF  STfto»iDOLt«  —  As  upropos  to  the  subject  of  gey- 
^p  would  direct  the  reader's  attention  to  an  able  article  on  Stromboli 
IH^^Iate  G.  Poulett  Scropc,  publi&hcfl  in  the  Geolo^icai  Magazine  for 
member,  1874,  and  illustrated  by  a  view  of  Stromboli.  which  is  here 
noduoed  (Plate  I.)  through  the  court<fsy  of  the  publishers',  the  Messrs. 
ibner  &  Co.     Jlr.  Scrot>e  attacks  Mallet's  suggestion  that  the  mech- 
m  of  Stromboli  has  not  merely  some  sknilarity  with  that  of  a  geyser, 
that  the  volcano  actually  contains  a  geyser  in  its  inside.    In  this  con- 
ion  he  quotes  LyelTs   Pnnciples,  in  which  it  is  stated  that  the  phe- 
lena  of  geysers  ^^have  no  small  interest  as  bearing  on  the  probable 
hantsm  of  ordinary  volcanic  eniptions,  namely,  that  the  tube  itself  is 
main  seat  or  focus  of  meclmnical  fon2e»*'     Scropc  then  refers  to  his 
)  theory,  which  corre-^ ponds  to  the  views  of  Lyell  and  Dana.     The 
lion  of  the  latter  he  quotes  ti&  that  ^  of  an  im{)artial  and  unquestionable 
lority"  (Dana's  Manual,  1863,  page  C>92).     Mr,  Scrope  shows   that 
is  no  ground  whute%'er  for  attributing  to  Stromlx>li  any  mech- 
from  that  of  ordinary  volcanoes/* 
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hll  MouNTAiirs  or  Nrw  Zraland.  —  In  the  coiust  seeoery  of 
mmImmL  with  Hm  deep  tiord»  and  mountains,  none  of  which,  however, 
^^^||ii  rlevatioii  of  nine  or  ten  thousand  feet^  we  Hnd  Bonu3  in* 
kttllg  a!mtlaritie«i  to  the  scenic  features  of  the  Pacilic  coaat  of  Oregon 
^  AImIui.  An  interesting  account  of  the  physicai  geograpliy  of  New 
|atid«  particularly  ihtt  province  of  Otago,  is  given  by  Tkli^ssrs.  flntton 
lUlrich  in  their  Report  oo  the  Geology  and  Gold  Fit^lds  of  Otago. 
^und^  or  fiords  were  in  one  case  found  to  be  1728  feet  in  depth. 
notices  the  f»oint«  of  di^erenee  betn*een  the  Alps  of  SwiUter- 
^|ho<e  of  New  Zealand.  **  No  one,'*  he  says,  "  after  visiting 
k«f  New  Zealand,  ctmld  fail  u>  notice  two  remarkable  point*  of 
trcnco  between  the^e  mouiuain  regions.  The  one  Ib  Uiat  mountaiiia 
i  sharp,  N4;rrut<^l  Aummits,  which  are  the  exception  in  Switzerland, 
kJhe  rule  in  New  Ztsahuid,  and  the  other  U  that  the  numerous  Urge 
Drfalls  which  the  traveler  in  Switzerland  8ees  at  almoit  every  turn 
umPo  exceptional  in  New  Zealand.  A  few  waterfalls,  but  they  are 
^■r  in  comparison  with  Switzerland,  are  found  in  the  deep  liorda 
inreat  ooai»tv  and  a  few  smaller  ones  towards  the  heads  of  the  valleys 

I  heart  of  the  mountains,  und  thesd  are  nearly  all.  And  yet  the 
Ips  in  New  Zealand  are  quite  as  rough  and  rugged  as  the  Alps  of 
land  indf^  the  gorges  are  more  numerous  and  deeper.  There 
I  other  minor  points  of  diflereuce." 

lurtcnoys  ExFLORiTiOKS  IK  TnoricAL  Africa.  —  Cameron's 
bfrement  stands  quite  alone.  For  the  flrf^t  time  in  the  history  of 
profld  a  European  traveler  has  walkeil  across  tropical  Africa  from 
lo  west.     But  Cameron  has  done  more.     This  wonderful  march  of 

fusand  miles  is  but  a  portion  of  bis  work,  lie  has  taken  such  a 
scientific  observations  as  will  place  him  in  the  foremost  rank  of 
geographers ;  he  has  surveyed  the  southern  half  of  the  great 
iTangaoyika^  has  solved  the  problem  of  the  course  of  the  Congo, 
^^llzed  the  position  of  the  water  pardng  between  the  Congo  and 
^hesi. 

Hi^in  18i4,  and  having  entered  the  navy  in  August,  1857,  Lieu- 
SrtJameron  was  only  twenty-eight  when  he  received  his  instruetioas 
I  Sir  Bartle  Frere  at  Zandbar,  and  took  command  of  the  Living- 
B  Bast  Coast  Expedition,  tlis  previous  services,  which  qualified  him 
his  important  charge,  are  recorded  at  page  274  of  ihemi  Highwat/t 
Deoeml)or,  187*2,  Ilia  iu  struct  ions,  dated  February  14,  1!:J7:J,  were 
dee  up  supplies  to  Dn  Livingstone,  and  to  carry  out  such  erplora- 
as  he  might  direct  or  aiivise,  it  being  specially  pointed  out  that  the 
pledoa  of  the  survey  of  Lake  Tanganyika  was  work  of  great  im* 
snce.     Accompanied  by  his  fViend  and  old  messmate,  Dr.  Dillon, 
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VL  N«,  fttid  hy  Lioiiienant  Murpliy,  R.  A*^  Gimeron  maile  a  flAal  ttast 
fVoTD  the  east  coast  for  tho  interior  oo  the  18tb  of  Mai*€h»  1873* 

The  young  lieutenant  ^howecl  hi*  admirable  fltncufl  for  tho  work  from 
iho  firtU  There  were  ipecial  ami  peculiar  olmtanles  which  enUilcil  fory 
heavy  eipetiditure,  an<l  Dn  Kirk  waa  of  opinion  Uiat  no  e^^fiedition, 
starting  from  Zanzibar,  ever  had  so  Diatiy  dtfl\euUiea  to  encounter* 
Cameroii  gallantly  faced  and  overcame  them,  and,  in  spite  of  them  all, 
he  reached  Unyanyemt>e  on  the  4th  of  August,  1673. 

At  this  pUce  nil  the  members  of  the  expedition  su(l«red  terribly  from 
illneii*  Out  of  forty-live  dayn  Cameroii  himaelf  was  down  with  Ibver 
dttring  twenty- nine,  and  was  afterwards  prostrated  by  a  still  more  serioot 
fever,  of  a  remit t-ent  ty|>ei  and  inflammation  of  the  eyes.  It  wa*  here 
that  the  faithful  servanU  of  Livinjy^tont\  bringing  with  them  the  remains 
of  the  great  traveler,  and  his  journals  and  other  e(Ft?ct8,  joint-d  the  relief 
expedition  and  received  that  aid  which  enabled  them  to  reach  the  coaat* 
LieiQtenant  C'ameron  sent  down  the  Livingstone  caravan  to  the  ooaat,  in 
charge  of  Lieutenant  Murphy,  with  ample  supplieA  for  the  journey  {  and 
the  fM>ntinnod  illness  of  Dr.  Dillon  obliged  htm  alf^o  to  n^tttrn*  The 
party  left  Unyanyembe  on  the  'Jth  of  November,  1873,  and  on  the  1 7th, 
Cameron*s  friend,  Dillon,  **a  skillful  and  zealous  officer,  and  a  higlily  ae- 
oomplished  scholar  and  firm  and  ste-adfa«t  friend,'"  succumbed  to  the 
etflTects  of  overwork  antl  n  [pestiferous  climate. 

Cumeron  was  now  alone ;  but  his  work  was  not  yet  done.  Living* 
stone's  servauU  had  reported  that  a  moat  important  map  belonging 
the  doctor  had  been  left  at  Ujiji,  without  which  tlie  record  of  tlio  g 
traveler's  discoveries  would  be  very  incomplete.  It  seemed  to  the 
young  explorer  that  its  recovery  waaa  saered  duty,  and  he  aUo  consid- 
ered himself  bound  to  do  his  utmost,  with  the  means  at  his  disposal,  to 
further  the  cause  of  g€?ogra[jhical  discovery.  With  these  object*,  but 
still  Rufferiug  acutely  from  the  effects  of  fever  and  opbthahnia,  Cameron 
set  out  from  Unyanyembe  for  the  weJHt  on  the  llth  of  November,  1873« 
He  kept  on  steadily  working  **  westward  hoi"  witli  diinntlrAj,  ivprmrver- 
ance,  until  he  reached  the  shores  of  the  Atlantic 

Traveling  tlirough  a  difficult  and  entirely  aew  country,  Ul^  l 

neveral  of  the  southern  tributaries  of  the  ^lalagaraxi  and  the  i  ^g 

region  they  water,  and  on   the  2Utof  February,  187iyhe  reached  the 
aborea  of  Lake  Tanganyika. 

Cameron  s  first  great  geographical  exploit  after  reaching  Ujiji  was  tha 
•orvey  of  Lake  Tanganyika,  which  he  ascertained  to  be  i7M  feot  above 
tbe  level  of  the  sea.  He  launched  his  boats  in  Mareht  1874,  elosety  ex- 
itninod  and  surveyed  the  whole  southern  half  of  the  lake,  iliscovered 
the  groat  stream  called  Lukugn,  flowing  out  of  it,  and  retun>r<l  lo  Ujiji 
on  the  l^ih  of  May*  His  invaluable  map  of  tlie  lake  will  be  found  fmnng 
page  72  of  the  Gmgraphieol  Magazine  for  March,  187^,  and  was  aUa 
publiahed  iu  tho  Frooeediugs  of  the  Eoyal  Geographical  Society*     Can- 
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infomied  that  Lukuga,  the  outiet  of  Lake  Ta^* 
^yika,  falls  into  the  Lnalaba  above  the  junetioD  of  the  Lurwa  and 
k  Kamorondo. 

iThe  gallant  explorer  tUirted  from  Ujiji  on  hb  lonely  and  diivalrous 

(pedilion  on  the  20th  of  Mjij,  1874,  and^  after  travursitig  the  Maayuema 

|buir\%  arrived  at  NyaugwrfS  on  the  Lnalaba^  the  fartht?«t  point  reached 

^  Living'itone,  in  the  following  Angust     He  found  that  Livingstone 

i  placed  thig  station  ninety  miles  too  far  to  the  weat     It  proved  to  bo 

ly  fourteen  hundred  feet  above  the  level  of  the  sea,  whicti  at  once  puta 

lend  to  any  notion  of  tlie  Lualaba  being  connected  with  the  Nile  Ays- 

to.     Instead  of  flowing  nortli,  the  Lualaba  here  turns  to  tlie  we^t,  and 

in  westHiouthweet,  eventually  entering  and  flowing  through   a  great 

la  called  Sankowa.     The  river  receives  many  tributaries    from    tlie 

Ith,  and  one  very  large  stream  from  north  of  tlie  equator,  cdletl  the 

nra*    Thus  the  drainage  from  both  north  and  south  of  the  etjualor 

IDiinta  for  tlie  two  rises  in   the  Congo.     For  Cameron  has  ngw  fully 

ablished  the  identity  of  the  LuaUba  and  the  Cougo. 

rbe   advance  from  Nyangwe,  Livingstone^s  farthest  point,   was  the 

it  momentooB  crisis  in  Cameron's  undertaking.     The  difliculties  were 

laL      It  was  impossible  to  oVttain  canoes.     The  chief  beyond  the  Lo^ 

IMJi,  which  here  falls  into  the  Lualaba,  declared  his  resolution  of  mi&k- 

'  war  if  the  explorer  attempted  to  cross  his  country.     He  was  thus 

BTted  &om  his  intended  route  down  the  course  of  the  Congo.     But 

waa  not  to  be  stopped.     The  route  he  actuulty  did  take  was  of  equal 

tortanoe,  and  led  to  equally  valuable  geographical  discoveries.     It  led 

th  from  Nyangwe,  up  the  eastern  side  of  the  valley  of  the  Lomand, 

^itembyt  ilie  capital  of  n  great  chief  named  Kasongo,  who  ruled  over 

the  country  of  Urua* 

The  Urua  country  was  first  tnade  known  to  us  by  Captain  Burton,  in 
Lake  Regions  of  Central  Etjuat^irial  Africa^  who  calls  it  Uruwwai 
oantral  district  west  of  Tanganyika,'^  with  a  ruler  named  Kiyombo, 
y  was  friendly  to  the  Arabs,  and  U^ed  in  ivory,  staves,  and  copper 
1  Katanga.  Dr.  Livingstone  also  heard  of  the  same  country,  which 
sailed  Rua;  but  Cameron  was  the  first  to  discover  it  and  fix  its 
don* 

toeron  remained  at  the  capital  of  Urua  from  October,  1874,  to  Feb^ 
y,  1875.  It  is  a  most  important  central  point,  for  here  the  truulers 
I  ihfi  east  and  west  meet  Cameron  found  an  Arab  merchant  named 
Ah  ibn  Balim,  from  Zanzibar,  and  also  two  mulatto  traders  named 
s  and  Coimbra,  from  Bihd  in  Benguela.  His  long  detention  in 
^Dgo^s  country  enabled  the  explorer  to  collect  much  valuable  geo- 
hical  information  respecting  the  whole  of  this  part  of  tropical  Africa, 
idbg  a  complete  and  detailed  account  of  the  rivers  and  lakeij  which 
the  Congo  from  the  south.  He  discovered  a  new  lake  caJled  Ka.i- 
through  which  the   Lualaba  flows  ;  and  another,  with    no   outlet^ 
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called  Mohoya,  which  is  specially  interesting  from  having  regular  lake 
villages  on  its  waters.  He  discovered  also  that  the  Loman^  is  a  dis- 
tinct river  from  the  Kassabd,  receiving  a  large  stream  called  Luwemhi 
from  the  west,  coming  from  a  lake  called  Iki,  prohably  the  Lake  Linoolo 
of  Livingstone.  Klatanga,  the  famous  copper-yielding  district,  within  the 
territory  of  Uraa,  is  situated  between  the  rivers  Lualaba  and  Loftra, 
which  unite,  and  the  combined  stream,  after  flowing  through  a  chain  of 
small  lakes,  receives  the  Lualaba  of  Livingstone,  which  is  really  the 
Lurwa.  The  united  rivers  then  flow  through  Lake  Lanji  (the  Uleng^ 
of  Livingstone),  and  past  Nyangw^  to  Lake  Sankowa,  and  thence,  at 
the  Congo,  to  the  sea.  Cameron  ascertained  the  names  and  positions  of 
all  the  different  tributaries  of  these  rivers,  and  will  be  able  to  give  a 
complete  account  of  the  hydrography  of  this  newly-discovered  region  of 
the  Upper  Congo. 

After  many  vexatious  delays,  Cameron,  accompanied  by  the  mulatto 
Alriz,  sei  out  from  Kasongo's  country  for  Benguela.  His  course  led 
him  past  the  sources  of  the  Loman^  and  the  Luwembi,  and  close  to  the 
sources  of  the  Lulua  he  came  upon  water  flowing  to  the  ZamhesL  He 
traveled  over  a  rich  table-land,  with  numerous  streams,  to  Sha-EIilembe't 
town,  which  he  reached  in  September.  The  nights  were  cool  on  this 
elevated  plateau,  and  on  two  occasions  there  was  actually  frost,  when 
Cameron  enjoyed  the  feeling  of  the  crisp  soil  crunching  under  his  feet. 
Sha-Kilembe  is  the  Ya-Quilem  of  Ladislaus  Magyar.  It  is  on  the  river 
Lumeji,  a  tributary  of  the  Liambeje,  in  latitude  11^  81'  south  and  lon- 
gitude 20°  24'  east 

As  the  travel- worn  party  approached  the  goal,  all  nearly  spent,  and  with 
supplies  at  the  lowest  ebb,  their  leader  performed  an  additional  journey 
of  a  hundred  and  twenty  geographical  miles,  in  order  to  bring  assistance 
to  his  native  followers.  The  route  led  from  Sha-Kilembe  to  Bih^,  and 
thence  to  the  Portuguese  town  of  Benguela,  on  the  shores  of  the  Atlan* 
tic,  where  Cameron  arrived  last  October,  and  whence  he  proceeded  to 
Loanda  to  recruit  his  health.  Thanks  to  the  forethought  of  the  Vis- 
count Duprat,  the  great  traveler  received  every  attention  and  much 
kindness  from  the  Portuguese  officials.  As  soon  as  he  has  found  means 
of  sending  his  other  followers  to  Zanzibar,  he  will  return  home  with  old 
Bombay,  the  veteran  servant  of  former  travelers,  and  a  small  boy  named 
Jacko,  who  accompanied  him  from  Unyanyembe. 

When  Cameron  arrives  in  this  country,  and  fills  in  the  details  of  the 
mere  skeleton  route  which  is  now  before  us,  we  shall  have  a  story  of 
unsurpassed  interest,  whether  we  consider  the  great  geographical  dis- 
coveries he  has  made,  the  new  regions  he  will  describe,  or  the  personal 
narrative  of  the  intrepid  sailor  himself. 

But  Cameron's  extraordinary  merit  rests  mainly  on  the  number  and 
value  of  his  scientific  observations.  The  total  distance  over  which  he* 
has  marched  from  Zanzibar  to  Benguela  is  2953  miles.     Along  this 
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be  has  fSxed  85  poi»itloii0  and  taken  706  oljaervations,  consij^ting 
1 137  for  latitude  by  stars  north  ami  south  of  the  ztmitli,  190  for  time, 
lunar  oVkservarions  one  for  the  suu*»  edipae  of  April  6,  1875,  und 
ntnplitiitlei  for  crjin^mss  variation.  His  method  of  observing  lunars 
klonj^tudt*  t«  of  tlie  Hr*t  order,  namelvi  hy  i*tai*§  east  and  west  of  the 
on^s  riiltghten«?d  limb  ;  and  by  coni|iUtiri^  Wxa  obBervjiUona,  he  has  not 
laid  dov^n  his  route  accurately,  but  has  also  projected  a  remarkable 
kion  of  the  country  over  which  he  tmvelcd,.  from  the  Indian  Ocean 
Ihc  Atliintic.  The  bright^  of  plaoea  tiho%*e  the  aea  are  cleteriniucd  by 
f:  Ca«eUii*8  uneroids,  ineludiiig  37 IH  observations,  and  by  70  observations 
Pve  boUio^poiut  thermometerg.  The  itinerary  gives  the  approximate 
Imde  »nd  longitude  of  all  the  places  visited,  atul  their  distanceii  from 
|l  other ;  and  by  this  itinerary,  with  the  nhgervutions  for  height,  the 
lion  •heels  have  lieen  projected*  Cumeron  also  collected  a  vocjittulary 
iba  language  of  interior  Africa,  eompriaing  fourteen  bundre<l  words, 
rbe  va&t  iut|»ortanoe  of  Canieron*s  disoovorie^,  which  escabllRh  on  a 
b  basis  the  geography  of  south  tropical  Africii,  r4u»nol  be  fully  appre- 
mi  and  understood  wititout  a  carefully  prcparcHl  miip  accompanied 
a  ertttcjil  commentary*  which  will  Ite  published  in  our  numlier  for 
rehp  Meanwhile  we  may  look  for  the  return  to  this  country  of  tho 
It  traveler  himself,  where  he  will  receive  a  hearty  and  cordial  wel*^ 

(at  Cameron  himself  has  ab«tatni)d  from  laying  any  clalm^  to  theoret- 
^K  hypothetical  discoveries,  and  has  merely  slated  facts  tliat  have 
^■pder  his  observation,  and  the  re|>ortB  he  ha^  collected  from  Arabs 
^■i?ea*  He  has  never  claimed  the  discovery  of  the  outlet  to  Lake 
Pmyika*  He  has  simply  described  a  stream,  culled  the  Lukupa, 
:h  he  found  to  lie  tlowing  out  of  the  lake,  and  tlie  course  of  which 
followed  for  four  mites,  He  leaves  deductions  to  geographers  at 
e,  while  he  furnishes  them  with  accurate  data  fur  forming  their  con- 
iona.  It  is  Burton  who  has  generously  calle^l  his  young  succc^^or 
I  aeoond  discoverer  of  Tanganyika/*  CHnicron*^  observations  are 
I  complete  than  those  of  any  previous  traveler,  but  he  speaks  with 
icteristic  modesty  of  his  discoveries.  '^  As  for  geographical  work,** 
lySf  ^*  I  have  cleared  up  a  lot  of  mistines!^,  if  not  positive  darkness  ; 
hb  work  is  immaose,  and  ought  to  be  taken  in  hand  thoroughly,  and 
i]f  daaiiliory  expeditions  which  make  their  way  t^o  one  }xiintt  and  then 

teame  away  with  their  work  nufiniahetb     Fresh  men  should  lake 
work  of  their  predecessors,  instca<l  oi\  as  at  present,  e%'ery  man 
i<^  to  hunt  for  his  own  nee<lle  in  his  own   bundle  of  liay.'*     if  idl 

R  worked  and  observed  us  Cameron   has  done,  there  would   Imj 
to  desire.  ^  detracted  jfrom   The  Geographical  Magazine  for 
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MIOBOSOOFY.^ 

MoDR  OK  Production  of  Microscopical  Images.  —  Professor 
Abbe,  of  Jena,  bas  lately '  establUbed  a  conception  of  tbe  manner  by 
wbich  images  are  produced  in  tbe  microscope,  wbich  is  entirely  dif- 
ferent from  tbose  usually  adopted.  The  microscopical  image  of  the 
object  is  formed  by  the  superposition  of  two  images,  which  have  an  en- 
tirely different  origin,  and  can  in  fact  be  conceived  to  be  separated  one 
from  the  other.  One  image  is  a  negative  one,  by  which  all  parts  are 
represented  as  a  geometrical  likeness  by  the  unequal  emersion  of  the 
rays  of  light  passing  through  the  object.  This  image  is  called  by  Abbe 
**  absorption  image."     It  represents  the  definition  of  the  microscope. 

The  other  image  (formed  by  as  many  partial  images  as  there  are 
bundles  of  rays  which  have  been  isolated  from  the  cone  of  light,  and  past 
into  the  object)  is  positive.  It  is  an  image  produced  by  refraction,  and 
represents  the  penetration^  that  is,  the  finer  structure  of  the  object. 
Wherever  the  structural  elements  of  the  object  are  small  enough  and 
approximated  enough,  phenomena  of  diffraction  appear.  The  conse- 
quence is  that  structural  images,  produced  by  a  cooperation  of  the  frac- 
tion of  the  rays  of  light,  are  not  in  a  constant  connection  with  the  real 
structure  of  the  object  which  produced  it,  but  in  constant  connection  with 
the  phenomenon  of  diffraction  which  brought  about  the  image. 

Microscopical  images,  therefore,  showing  systems  of  fine  lines,  at  in 
diatoms,  do  not  allow  us  to  infer  with  safety  the  morphological  existence 
of  such  structures,  but  only  the  existence  of  structures  necessary  to  bring 
about  such  images.  Consequently,  the  smaller  the  linear  dimensions  of 
a  structure,  the  more  unsafe  are  the  conclusions  respecting  the  real  struct- 
ure as  indicated  by  the  image.  It  can  therefore  never  be  decided  with 
certainty  by  what  sort  of  structure  the  systems  of  lines  (as  for  instance 
those  of  Pletirosigma  angvJatum)  are  produced,  nor  will  the  image  of 
the  finer  transverse  lines  of  muscular  fibres  give  certain  conclnsions 
about  the  arrangement  of  the  finer  details  of  structure.  This  want  of 
certainty  may  also  apply  to  differences  in  the  degree  of  transparence  of 
objects,  their  color  and  polarization. 

Abbe's  researches  allow  us  to  limit  with  certainty  the  powers  of  the 
microscope.  "  Never  can  parts  be  seen  which  are  so  nearly  approzi* 
mated  that  even  the  first  bundles  of  rays  of  light  produced  by  fraction 
are  not  able  to  enter  the  objective  at  the  same  time  as  the  unbroken  oone 
of  light."  Every  aperture  of  the  objective  has  a  fixed  limit  for  the 
smallest  distance  of  objects  by  which  it  is  possible  to  see  the  object 

Any  new  perfection  of  the  microscope  cannot  go  much  farther  than 
to  show  for  central  illumination  the  whole  length  of  one  wave  of  bine 
light,  and  for  the  greatest  possible  oblique  illumination  half  the  length 
of  a  wave. 

*  This  department  is  conducted  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
'  Archiv  fiir  mikroskopische  Anatomic,  1873,  ix.  413-468. 
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lit  may  therefore  lie  observed  tlmt  no  mkrosoope  will  show  any  mora 
I  the  ttnictiiro  of  an  object  than  it  Is  poasiblo  to  8<!ci  by  an  immersion- 
b<^ive  of  n  power  of  two  hundred  diameters,  fictmholtz^  arrives  at 
■  tame  resuUft  by  another  mode^  giving  tlie  smallest  perceptible  dis* 
mcQM  for  the  middle  greenish  yellow  light,  D.00i)275  mill.  =^  ^^^^  milL 

[[We  print  lias  abstract  of  Profe&sor  Abbe's  enrious  researches^  though 
H  without  mental  reaerrations  in  regard  to  some  of  its  conclusions.  — 

tl'i'NnALL  AsfiOCiA^TioN.  —  The  second  annual  "  Science  Exposition  " 
I  this  active  society  was  given  at  the  City  Hall,  Colunibns,  on  the 
pning«  of  December  7,  8,  9^  and  10,  1875*  A  prominent  part  of  the 
|hibition  waii  the  microscopy,  in  charge  of  the  president  of  the  micro- 
bplcal  aection  of  the  society,  Rev.  L  F.  Seidham.  Objects  calculated 
Bbve  attractive  to  a  popular  assemblage  were  displayed  upon  micro- 
Bfc  fbrnisbed  mostly  by  the  members  of  tfie  society,  and  an  explana- 
fj  tectnre  wa»  delivered  on  the  first  evening  by  Prof*  A*  H.  Tuttle, 
fe  iujitrument^,  over  thirty  in  nuraberj  were  by  nearly  all  the  familiar 
||kers«  the  following  maufacturers  being  those  that  were  represented  by 
ire  than  one  each :  Beck,  Queen,  Hartnack,  Grunow,  Ross,  Zent- 
iyer»  Crouch,  and  Fields. 

SoNoKOtTS  Sand.  —  The  **  musical  beaches  "  which  occur  at  some  pointa 
I  the  New  England  coast  and  in  Georgia,  as  well  as  at  the  more 
Dons  localities  in  Arabia,  Switzerland,  the  Hebrides,  and  the  Sand- 
ch  Islands,  have  lately  been  attracting  much  attention  from  micro- 
»pista.     When  handfuls  or  larger  quantities  of  the  sand  are  rubbed 

Eer,  a  muaical  sound  is  produced  which  seems  to  be  due  to  the  nu- 
1  ttiicroscopic  pita  or  cavities  which  abound  in  the  grains  of  sand. 
pit«  are  especially  conspicuous  and  interesting  in  the  Sandwich 
ftnda  8and«  Moisture,  which  would  temporarily  obtiterate  the  cavities* 
iveots  the  sound. 

ExcHAKGE3.^ —  A  photograph  of  any  specially  interesting  microscopic 
|ect  will  be  furnished  in  exchange  for  the  use  of  the  object  from 
ich  to  obtain  a  negative.  The  object  itself  will  be  returned  tiuiujured 
thin  one  week.  Address  proposals  to  IL  H.  Bliven,  Elmore,  Ohio.  — 
^uble-stained  vegetable  sections  in  exchange  for  good  mounted  objects 
G.  C„  103  Warren  Avenue,  Boston.  —  Slides  of  sonorous  sand 
ni  Sandwich  Islands  in  exchange  for  any  good  mounted  objects,  W. 
C*,  103  Warren  Avenue,  Boston. 

tJiaioONTED  Objects*  —  C.  A.  Baldwin  has  transferred  the  agency 
dlftributing  these  objects  to  Prof.  H.  A.  Ward's  museum,  Rochester, 
Y^  from  which  they  can  be  obtained  in  future. 

I-  W*  QcKt:w  &  Co.  —  The  changes  recently  noticed  in  this  firm  re- 
only  to  the  New  York  house. 

Ueber  die  Grenzen  der  LcigmngifahigkeU  der  Mikroikop,  Moaatsbericbte  der 
lla  Akademie,  1873^  p&ge  635. 
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SCIENTIFIC  NEWS. 

—  The  annual  report  of  the  trustees  of  the  Museum  of  Comparative 
Zoology  contains  plans  of  the  museum  building,  with  a  view  of  the  wing, 
DOW  partly  built,  together  with  its  proposed  addition  and  the  comer- 
piece  joining  it  to  the  main  building.  The  curator,  Mr.  Alexander 
Agassiz,  seems  to  discourage  the  accumulation  of  great  stores  of  alcoholic 
specimens,  suggesting  that  they  should  be  restricted  to  a  minimum,  and 
limited,  as  far  at  possible,  to  those  classes  where  no  other  mode  of  pres- 
ervation \»  practicable ;  and  he  thinks  ^<  the  time  has  come  when  large 
collections  must  naturally  be  supplemented  by  zoological  stations. 
These,  when  once  established  at  properly  selected  localities,  will  enable 
museums  to  dispense  with  much  that  is  now  exceedingly  costly."  By 
the  success  of  the  Agassiz  Memorial  Fund,  the  authorities  will  be  en- 
abled, as  soon  as  the  contemplated  additions  to  the  museum  are  erected, 
to  carry  out  the  principal  ideas  of  Professor  Agassiz  for  the  arrangement 
of  a  museum.     This  fund  is  stated  to  amount  to  $310,673.99. 

—  A  new  marine  Fucoid  from  the  Water  Lime  Group,  at  Buffido. 
N.  Y.,  has  been  noticed  by  Messrs.  Grote  and  Pitt,  under  the  name  of 
Buthotrephis  Lesquereuxi,  The  specimen  is  one  of  the  best  preserved 
of  the  kind  yet  discovered.  No  remains  of  sea- weeds  appear  to  have 
been  known  hitherto  from  the  Water  Lime  Group  of  the  Silurian  for- 
mation. 

—  The  third  volume  of  the  new  edition  of  the  Encydopsedia  Britannica, 
just  published,  contains  articles  on  the  Atlantic  and  Baltic,  by  Dr.  W. 
B.  Carpenter,  and  on  Biology,  by  Professor  Huxley  and  W.  T.  F.  Dyer. 

—  The  Progress  of  Darwinism  is  an  annual  issued  in  Grermany,  giv- 
ing the  annual  record  of  evolution  literature,  as  part  of  a  series  of  other 
reports  on  the  progress  of  geology,  meteorology,  etc. 

—  Among  the  recent  books  of  travel  published  by  E.  H.  Mayer, 
Cologne  and  Leipzig,  are  the  three  following,  by  Kobert  von  Schlagin- 
tweit:  Die  Prairien  des  amerikanischen  Westens  (The  Prairies  of 
Western  America)  ;  Die  Pacific-Eiseubahn  in  Nordamerika  (The  Pacific 
Railroad  of  North  America)  ;  and  Die  Mormonen,  oder  die  Heiligen  vom 
jttngsten  Tage  (The  Mormons,  or  Latter- Day  Saints). 

—  A  summer  school  of  science  and  physical  culture  on  a  rather  novel 
plan  is  projected  by  Prof.  D.  S.  Jordan,  who  proposes  to  take  a  class  of 
twenty  on  a  march  from  Indianapolis  to  the  upper  waters  of  the  Tennes- 
see, thence  by  boats  down  the  French  Broad  and  Tennessee,  to  Chat- 
tanooga, where  the  school  will  be  closed. 

—  A  memoir  of  the  late  I.  A.  Lapham,  LL.  D.,  who  suggested  the  U. 
S.  Weather  Signal  System,  has  been  prepared  by  Mr.  S.  S.  Sherman. 

—  Elisde  lieclus  is  editing  Nouvelle  Giiographie  universelle,  la  Tern 
et  les  Ilommes,  of  which  six  livraisons  had  appeared  in  Paris  up  to 
November  last. 
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PROCEEDINGS   OF   SOCIETIES. 

LCADKXY  or  JNatchal  Sciknces,  Philadelphia. —  February  24th. 

Dfesior  Cope  gaTe  a  hlatoiy  of  the  progress  of  the  doctrine  of  evolu- 

of  animal  and  vegetable  ty(M*s,     (This  is  printed  elsewhere  iti  thii 

IjHiber  of  the  NATUit/iLisr.)     Dr.  Alien  called  attention  to  a  remark- 

ly  prognathous  human  skull,  from  AuAtnilia,bt»lonjTiiig  to  the  academy, 

Iwhich  tlitj  moukey-like  characLerft  were  unusually  apfiarenu     Other 

EiUarttie)!  obiter vable  only  by  anatomical  eJipertB  were  pointefl  out. 

Ity  Dr.  CliJirte»  A*  White^  entitled  Descriptions  of  Fos&ils  from 

Die  Itocks  of  Iowa  wai  pretented  for  puljlicution, 

Lg4D£MT  or  SciBKClc,  St  Louis*  —  Februury  7th.  Prof,  C.  V,  Riley 

It^d  on  insectivorous  plants^  stating  that  while  Dr&iera^  Diotta^a^ 

ftlly  digest  tiiiiiual  matter*  the  only  boDe5t  Sarraceiiia  received 

capture<l  ina^t*  was  fVom  the  liquid  manure  resulting  from  their 

roaoeut  biKlios. 

SociRTT  OF  Natural  Uistory*  Boston. —  February  16Ui*  Prof* 
[Iliam  B.  Rogers  prej^iented  some  geological  notes  on  the  thickness  of 
I  Virginia  Tertiarics  as  indicated  by  the  artesian  tarings  at  Fortress 
^rae ;  on  the  Upper  Secondary  Sandstone  of  Virginia  as  including 
luidatit  drift,  and  its  relation  to  the  }>o^t-tGrtiary  cobble-stone  deposit ; 
h  Mggestions  in  explanation  of  the  course  assumed  by  all  the  great 
^ra  of  the  Middle  States  on  entering  the  region  of  tide* water. 
Professor  W,  O.  Farlow  remarked  on  the  nature  and  mode  of  growth 
tlie  ^*  block  knot  **  of  plum  and  cherry  trees.  This  is  an  American 
^QS,  and  has  spread  from  our  wild  plums  and  cherries  to  the  cultivated 
li*  Professor  Farlow  recommended  the  wholesale  destruction  of  our 
^■l^cies,  especially  PrttnuM  Virfftniana^  as  breeders  of  the  disease, 
wKflt  followed  ap  by  careful  pruning  of  trees  in  cultivation,  could  not 
finally  to  eradicate  the  black  knot. 

KkKiDoe  Entomological  Club*  —  January  14th.  It  was  voted 
ublication  fund  should  be  established,  amounting  to  at  least  two 
inanil  tiollars,  the  iuterest  of  which  should  l»e  expended  in  publishing 
che^  a»  in  no  other  way  would  it  be  possible  to  maintain  llie  publi- 
!>Ei  of  the  Bibliographical  Record  of  North  American  Entomology, 
oh  is  already  recognized  aa  roor^  complete  than  any  other  similar 
fd  of  any  department  of  science.  A  committee  was  appointed  to 
in  this  fund. 

[r.  Scudder  pointed  out  the  preseiioe  of  some  hitherto  unparalleled 
da  in  the  thorm  of  Anitomorpha  huprutQiiUif  and  presented  a  paper 
1  the  subject  for  publication  in  Ptyehs* 
Ir-  J.   fl.   Stebbinj*,  Jr.,  mentioned  the  capture,  near  London,  of  a 

tMnekaon  which  had  five  wings.     The  specimen  b  now  in  the 
Museum. 
\Arf  Uth.     Mr.  Scudder  said  that  he  considered  that  Mr.  Rilc^y 
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had  proved  by  his  recent  investigations  that  Megathymui  yucca  is  a  bat- 
terfly,  and  forms  a  new  group  of  Urbicolse. 

Mr.  Scudder  exhibited  a  dissection  of  Autolyca  palltdteomii,  to  show 
the  interior  glands  corresponding  to  the  prothoracic  excretory  openings 
to  which  he  had  called  attention  at  the  previous  meeting,  when  speaking 
of  the  function  of  these  organs  in  Aniiomorpha  buprestoidet  {Spectrum 
hivittcUum)  and  in  Phasmidse  generally. 

Mr.  Fewkes  exhibited  drawings  to  show  the  structure  and  position  of 
these  glands.  Mr.  Dimmock  exhibited  wings  of  Microlepidoptera  which 
had  been  bleached  and  mounted  as  microscopic  objects ;  some  of  these 
had  been  colored  after  bleaching,  so  as  to  show  that  the  scales  still  re> 
mained. 

Trot  Scientific  Association.  —  February  21st  Wm.  E.  Hagen 
read  a  paper  on  the  curiosities  of  gold  and  gold  mining,  giving  prom- 
inence to  those  facts  that  might  have  given  plausibility  to  the  theory  of 
the  derivative  character  of  this  metal.  An  abstract  of  this  paper  will  be 
publbhed  in  another  number  of  this  journal. 


SCIENTIFIC  SERIALS.* 

Thb  Annals  and  Magazine  op  Natural  History. — January. 
On  the  Classification  of  Scorpions,  by  T.  Thorell.  First  Report  of  the 
Naturalist  accompanying  the  Transit  of  Venus  Expedition  to  Ker- 
guelen*s  Island  in  1874  (conclusion),  by  A.  E.  Ekiton. 

Monthly  Microscopical  Journal.  —  February.  Remarks  on  the 
Foraminifera,  with  especial  Reference  to  their  Variability  of  Form,  illus- 
trated by  the  Cristellarians,  by  T.  Rupert  Jones. 

The  Geographical  Magazine.  —  January.  The  Swedish  Arctic 
Expedition.  The  Malayan  Peninsula,  by  H.  St.  John.  On  former 
Physical  Aspects  of  the  Caspian,  by  H.  Wood.  Is  it  Possible  to  Unite 
the  Black  Sea  and  the  Caspian  ?  by  D.  Ker.  The  Western  Sahara, 
by  E.  G.  Ravenstein  (with  a  map).  February.  Dr.  Beccari*s  Beoeot 
Visit  to  New  Guinea,  by  H.  H.  Giglioli. 

American  Journal  of  Science.  —  March.  Structure  of  OboUQa 
ehromcUicOy  by  £.  Billings.  On  the  Damming  of  Streams  by  Drift  foe 
during  the  Melting  of  the  great  Glacier,  by  J.  D.  Dana.  On  Flint 
Implements  from  the  Stratified  Drift  of  Richmond,  Va.,  by  C.  M.  Wal* 
lace.     Principal  Characters  of  the  Tillodontia,  by  O.  C.  Marsh. 

The  Geological  Magazine.  —  February.  Sketch  of  the  Greology 
of  Ice  and  Bell  Sounds,  Spitzbergen,  by  A.  £.  Nordenskiold.  Remarlu 
on  the  New  Hebrides  Group^  by  H.  Ilosken. 

Nature.  —  January  27th,  and  February  3d.  Professor  Tyndall  on 
Germs.     Professor  Nordenskidld  on  the  Jenisei. 

1  The  articles  enamerated  under  this  head  will  be  for  the  most  part  idected. 
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ANIMAL   HLTMOR 

BY   REV,  SAMlTKt.   LOCKWOOD,    PH.    t>* 

'  The  benrt  is  bard  *  .  .  that  ia  not  pleases! 
With  ftight  of  Atiimiilt  cnjoring  Mfv, 
Nor  fceli  their  hAppine^i  aQgrncnt  his  own." 

'HAT  rieep  pUilosophy  might  be  evolved  from  an  honest  con- 

tc^mplatioii  of  animal  sports!     Just  here  a  child  may  turn 

{^hist^  to  the  confusion  of  the  wise  man.     Whether  wi'll  or 

^rwifte,  Cowper's  words  have  been  allowed  to  push  us  into  the 

H.     Ht?  gave  ti8  our  first  draught  of  liteniry  humon     It  was 

g  ago,  but  it  comes  up  to-day  as  a  delicious  vision.     The  first 

m  that  made  our  almost  baby  cheeks  to  dimple  with  ringing 

jhter  was  John  Gilpin;  and  when  told  that  its  author  kept 

ej  bares^  Puss,  Tiney,  and  Bess,  in  our  boyish  estimate 
e  at  once  a  right  proper  man.  And  the  later  judgment 
tlie  youthful  verdict.  It  has  seemed  to  me  that  it  is 
!!  antmala  much  as  it  is  with  other  folks ;  the  jocose  and  the 
%etic,  the  gleenome  and  the  sad,  are  very  often  from  the  same 
■Siorn.  There  is  a  rough-and-tumble  mirth,  enjoyed  alike 
Hgs  and  boys,  yea^  and  those  semi-barbarous  ones  denomi- 
»d  **  roughs."  It  is  observable  of  this  kind  of  play,  with  both 
dogs  and  the  urchins,  that,  however  high  their  glee,  a  small 
g  will  put  out  all  the  fun.  A  decayed  apple  rightly  thrown 
ten  sufficient  for  this  purpose :  the  whole  effervescence  is  over, 
the  fun  is  flat  as  stagnant  water. 

i  the  departed  days  when  one  chair  in  college  took  several 
giea/'  our  good  old  "  Prof.'*  was  a  very  funny  man.  He  was 
isely  practical.  His  jokes,  even,  were  kept  in  stock  and  C4il- 
xed;  each  had  its  own  time  and  purpose.  There  was  his 
1^  joke,"  always  pronounced  "huge  and  capital."  This  bit 
it,  with  stately  introduction,  was  regularly  aired  in  sopho- 
8  year.  A  wicked  junior  informed  us  just  when  to  expect  it. 
g  now  no  longer  fresh  and  green,  it  was  resolved  in  class 
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caucus  that  we'would  conduct  ourselves  as  behooved  philosophers, 
when  this  hiughter-provoker  should  make  its  annual  round.  At 
the  expected  time  it  came,  and  was  really  excellent.  The  pro- 
fessor let  it  of?  in  good  style ;  then  he  laughed  heartily  at  his  own 
wit.  And  why  not  ?  He  had  done  so  annually  for  a  generation 
of  years.  But,  alack !  nobody  joined  in  the  chorus  I  Such  a  re- 
frain !  It  was  unanimous.  The  class  were  as  demure  as  a  pack 
of  wearied  mules.  Every  face  was  stolidly,  starkly  blank.  As 
a  humorist,  that  rotten  apple  had  "  put  a  head  "  on  that  learned 
man.  Whether  this  cruel  shock  had  caused  the  lesion  of  some 
nervous  centre  was  not  known,  but  we  never  heard  the  professor 
joke  or  laugli  in  class  again.  Ever  after,  the  humanities  were 
dispensed  very  dry,  and  ethics,  his  forte,  were  especially  served 
up  quite  plain.  Sony  for  our  naughtiness,  we  came  to  regard 
our  action  as  a  second-class  joke. 

Within  hailing  distance  of  our  former  home  at  Keyport  was 
the  shop  of  a  basket-maker.  A  pet  monkey  was  the  occasion  of 
many  an  uproarious  scene  in  the  shop.  In  fact,  all  hands  some- 
times played  monkey,  the  quadrumanal  leading  off,  hunted  by 
the  bimanal  ones,  over  and  through  the  sinuosities  of  great  heaps 
of  oyster  baskets.  Unaware  of  our  seeming  pedantry,  we  vent- 
ured to  say  that  the  specimen  belonged  to  the  family  CebicUB ; 
this  was  promptly  corrected  by  an  apprentice,  who  told  us  that 
it  belonged  to  the  "  boss's  family."  Happily,  we  were  both 
right.  It  was  one  of  the  spider  monkeys,  and  known  as  Atele$ 
Behehuth,  '*  The  devil  it  is,"  said  the  apprentice.  **  You  bet, 
there  's  deviltry  enough  in  that  monkey."  To  this  we  conde- 
scended no  reply,  regarding  it  as  a  little  profane,  and  a  good  deal 
libelous.  We  continued  by  saying  that  the  monkey  came  from 
South  America,  where  they  called  it  the  "  marimonda."  Again 
came  an  interruption  from  the  facetious  apprentice,  who  said, 
**  There  is  a  heap  of  mountebank  in  the  little  cuss."  The  wee 
thing  was  a  slim-bodied,  long-limbed,  and  grotesque-looking  creat- 
ure, and  withal  gentle,  and  confiding,  and  brimming  over  with 
fun.  It  was  quite  fond  of  a  good-natured  romp  with  the  men 
and  boys,  when  it  would  jump  from  one  to  the  other,  and  cast 
around  their  necks  that  marvelous  fifth  hand,  its  prehensile 
tail.  In  tit -for -tat,  tag -and -run,  its  agility  and  tactics  were 
splendid.  All  this  was  very  fine  for  a  few  days.  But  this 
good-natured  romping  soon  became  ill-tempered  and  vicious  cm 
the  part  of  the  shop  hands.  In  truth,  erelong  that  sense  of  feel- 
ing tired  set  in  which  so  soon  comes  upon  many  an  owner  of 
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Then  tmine  heartless  practical  jokes,  harsh  treatment,  and 
neglect*     The  poor  creature  had  now  evidently  Itmt  all 
Somethtng  worse  than  the  throwing  of  the  rotten  apple 
bftppened.    Marimonda  was  clever  at  C4itching  sticks.    A  hot 
ker  was  thrown  to  it,  — the  burning  shame !     Poor  thing !     It 
broke  down  completely,  and  made  up  its  mind  to  drop  all 
forever.     Not  at  all  vicious,  still  gentle,  but  joyless,  it  be- 
le  chronically  sad.    Prematurely  grave,  for  it  was  very  young, 
merry  Marimonda  was  mirthful  no  more,     I  told  its  tor- 
[itors  that  the  little  fellow's  days  were  numbered ;  in  fact,  that 
by  were  killing  it<     Already  it  had  lost  confidence  in  every 
of  them ;  but  the  first  time  that  Ateles  heard  my  voice,  it 
^reached  me  with  a  tnistingness  which  was  quite  affecting.     It 
Bted  the  attention  of  the  workmen,  one  of  whom  said,  **  Just 
at  that !     The  beast  won't  come  nigh  any  of  us,  and  always 
a  strangtf^r;  but  see  how  it  takes  to  the  minister  from  the 
||t  time  that  it  puts  eyes  on  him.     It  fairly  whimpers  when  it 
pTB  him  coming/*    All  this  was  true.    And  for  that  whimper  — 
iraa  a  plaintive  ooo,  soft  and  flute-like.     True  it  was,  whenever 
called  at  the  basket-maker's  shop  I  wiis  sure  to  be  met  with 
9  love- greeting  of   little  Ateles,  a  soft,  cooing  utterance  of 
^ful  joy.     But  there  was  much  plaintful,  tender  melancholy 
it,  for  the  wonted  merry  mood  of  Marimonda  was  forever  gone* 
lat  there  was  real  affection  in  that  little  heart,  I  entertain  no 
abt.     Its  gentle  eyes  told  all  this  plainly  whenever  they  saw 
I  coming*     Such  manifestations  could  not  be  other  than  toueh- 
f,  they  spoke  so  unmistakably  of  an  implicit  faith  in  me  ;  and 
is  evident  that  it  yielded  the  fruits  of  peace  to  the  trustijig 
h     I  think  with  animals,  as  with  men,  humor  and  gentleness 
together ;  and  if  either  survive  the  other,  it  is  this  goodness 
\i  gh^mn  when  the  other  light  is  pat  oat. 
I  would  not  have  it  implied  that  this  glinting  towards,  or  even 
imilating,  the  higher  attributes  of  man  makes  our  monkey  less 
lian,  but  I  would  insist  that  such  qualities  should  not  be  reck- 
k1  brutish.     It  is  these  touches  of  nature  that  make  the  whole 
rid  kin*     I  never  dared  interpret  the  words  of  that  apostolic 
n,  words  so  weighty  witli  significance,  whatever  that  may  be, 
every  thoughtful  mind:  '^  For  we  know  that  the  whole  erea- 
Li  groaneth,  waiting  for  the  adoption.'"     Yes,  trust  is  needed  at 
I  dark  end  of  the  journey.     I  have  had  a  mouse  creep  into  my 
id  to  be  covered,  and  to  die* 
?oor  Marimonda  soon  came  to  grief.     A  pot  of  green  paint 
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unintentionally  set  in  the  way  proved  too  much  for  simian  curi- 
osity. She  ate  o£  the  pigment,  and  in  pitiful  agony  perished. 
This  was  dolorous  tidings  to  us,  and  our  temper  rose  to  a  spurt 
of  indignation.  Ah  well,  our  soul  contains  no  green-room  secrets, 
so  it  may  as  well  be  confessed :  it  did  make  our  placid  spirits 
rily  to  see  our  pet  comique  go  oflf  like  a  contemptible  Doryphora, 
dosed  with  Paris  green. 

Shall  not  proper  names  be  respected  ?  And  were  not  James 
and  John  apostles?  How  then  could  our  learned  friend  ever 
again  speak  in  meeting  after  that  irreverent  pun  of  calling  his 
two  monkeys,  Jack  and  Jim,  *'  the  sons  of  Cebidae  "  ?  But  there 
are  some  things  that  common  folks  cannot  cope  with.  Once 
happening  in  upon  our  savant  friend,  we  made  the  acquaintance 
of  Jack,  who  now  was  alone.  As  his  master  said.  Jack  was  a 
Cehus^  and  his  proper  name  was  Cebus  capucinus;  hence  he  was 
a  cousin,  so  to  speak,  of  our  Ateles,  as  they  both  belonged  to  the 
same  family,  Cebidce.  I  suppose  that  capucinus  would  indicate 
that  this  Cebua  had  a  monkish  head  on  his  shoulders.  Though 
very  much  more  demonstrative.  Jack  had  not  the  winning  ways 
of  Marimonda.  His  accomplishments  were  in  another  line. 
While  the  voice  of  Ateles  was  soft  and  musical,  and  in  general 
her  actions  were  gentle.  Jack  abounded  in  guttural  gibberings 
and  genuine  monkey  grimace.  I  had  never  before  seen  Jack,  nor 
indeed,  except  the  one  fact  of  his  remarkable  sonship,  had  I  even 
heard  of  him.  When  I  entered  the  house  he  was  chattering  in 
his  cage.  I  approached  and  said,  "  Poor  Jack !  "  at  the  same 
time  extending  to  him  both  my  hands.  He  took  a  finger  of  each 
hand  of  mine  into  each  of  his  tiny  hands,  and  as  he  held  me 
thus,  he  gazed  into  my  eyes  as  a  discerner  of  spirits  might  who 
is  divining  from  the  tone  of  voice  and  the  light  of  the  soul-win- 
dows. The  query  in  Jack's  mind  was,  "  What  sort  of  stuff  is  this 
new  fellow  made  of  ?  "  Mental  movements  are  sometimes  mirac- 
ulously quick,  and  that  monkey's  mind  was  made  up  like  a  flash. 
The  savant  looked  on  in  surprise.  '*  You  are  the  only  one," 
said  he,  ^'  that  Jack  has  taken  a  liking  to  at  the  first  glance/* 
Of  a  sudden  my  host  set  up  a  terrible  to-do,  as  if  he  would  have 
me  torn  to  pieces,  crying,  "  Go  for  him.  Jack  !  Go  for  him !  " 
But  Jack  looked  perplexed,  as  he  evidently  liked  me.  He  still 
held  me  by  a  finger  of  each  hand ;  and  it  was  plain  that  he 
would  rather  go  for  me,  than  go  for  me.  Again,  however,  the 
master  shouted  excitedly,  "  Oo  for  him.  Jack  I  go  for  him  1 " 
And  Jack,  in  obedience  to  command,  went  for  me,  shaking  my 
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pds  by  the  one  finger  of  each  as  if  ho  would  impresB  me  with 
p  fearfaloesfl  of  simian  anger«  And  how  wide  open  ho  kept 
k  mouthy  and  how  the  white  teetli  shone,  as  from  between 
■Ml  a  torrent  of  gibbering  rage  I  Now  Uiis  perfunctory  tem- 
K  WHS  exceedingly  well  gotten  up,  considering  the  shortness  of 
i  notice.  The  part  was  well  acted  ;  the  best  make-believe 
jKer  I  ever  beheld.  Of  course  it  was  the  sheerest  sham.  The 
Hitare  would  not  hurt  a  hair  of  my  head.  His  owner's  com- 
(jUds  obeyed,  he  turned  his  attention  to  me  from  a  friendly 

tt  of  vi4>w,  and  began  making  a  minute  inspection  of  my  hands, 
cially  the  lines  in  the  palms,  as  if  he  might  be  practicing 
bnistry,  he  looked  so  grotesquely  grave. 

jfuck  could  catch,  with  either  hand,  a  nut  when  thrown  to  him, 

|i  crack   it  with  a  stone  as  deftly  as  any  one.     He  had  his 

fence  once  sorely  tried  with  an  obdurate  black  walnut.     His 

llress  put  a  large  stone  in  his  reach.     It  was  so  heavy  that 

k  hail  to  walk  nearly  upright  in  order  to  keep  his  balance 

to  he  sought  to  carry  it ;  but  he  succeeded,  and  down,  with 

nicest  aim,  came  the  stone  upon  the  nut,  whicli  was  fairly 

lahed.     But  if  you  would  evoke  the  animal's  genius,  it  was 

f  necessary  to  tantalize  him  a  little  by  putting  nuts  on  the 

t  at  an  ijiconvenient  distance  from  his  cage.     Witti  a  doubled 

ig  he  would  throw  the  loop,  and  lasso  in  the  prize.    We  have 

\  him  attain  his  object  by  the  most  persistent  and  ingenious 

'ements  of  an  awkward  angular  bit  of  pine  wood. 

^Q  one  occasion  a  gentleman  called  who  was  bald.    Otir  Cebus 

^ed  the  visitor  with  unfriendly  wonder.     Why  should  he  be 

like  him  than  other  folks  were  ?     Had  not  other  men,  like 

keys,  hair  upon  their  heads  ?     Was  not  this  making  an  in- 

)iis  distinction,  perhaps  to  the  disadvantage  of  capucinus  ? 

otirse,  no  son  of  Cebid^e  could  say,  "  Go  up,  thou  bald  head  !  *' 

tbus  was  in  no  reverent  mood,  albeit  he  did  show  off  his 
tisbmenta  in  the  line  of  getting  the  nut.s  off  the  floor.     He 
:t  ordered  to  go  for  the  gentleman,  which  oi*der  he  exe- 
I  with  alacrity  and  spirit.     As  Cebus  was  securely  confined, 

ryxysm  of  obedience  hurt  no  one.     "  But,"  said  the  gen- 
as  he  turned  his  back  upon  the  cage  to  address  his  host, 
hink  his  dexterity  with  that  stick  is  wonderful,  and  shows 

Kible  of  even  stranger  developments.''     The  gentleman 
•ct ;  and  whether  the  droll  beast  was  affected  by  the  eom- 
iDt  or  not»  we  cannot  say*     It  waa  an  inexplicable  incident, 
that  at  that  especial  moment  the  angular  wand  waA 
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brought  down  with  intense  simian  anger  upon  that  glistening  pate. 
It  did  look  as  if  Cebus  thought,  ^^  Let  me  ^  put  a  head  on '  that  flat- 
tery !  "  The  gentleman's  feelings  may  be  judged  from  his  ac- 
tions. Up  rose  a  livid  spot,  on  which,  like  a  soothing  poultice, 
one  hand  was  tenderly  placed,  as  old  Uncle  Ned  would  say,  — 
"  In  de  place  whar  de  wool  ought  to  grow." 

Now  in  all  this  we  find  incongruousness  and  surprise,  and,  to 
the  spectator,  sparkling,  rollicking  fun.  In  words,  it  would  have 
the  startle  and  unexpectedness  of  wit ;  in  pantomime,  that  scene 
would  bring  down  the  house  like  a  hurricane.  Is  it  supposable 
that  Jack  was  unconscious  of  the  fun  ?  I  do  not  think  that  he 
was  altogether  funnier  than  he  knew. 

Is  it  not  noteworthy  that  the  fun  of  animals  is  chiefly  got  at 
in  sham  battles,  amid  the  roar  of  mock  anger  ?  Boys  too  often 
love  to  tease  and  worry  animals,  and  not  less  one  another.  It  is 
with  the  same  impulse  one  ties  a  tin  utensil  to  a  cur's  tail,  or 
pins  some  annoyance  on  a  playmate's  back ;  and  from  the  same 
source  come  tripping,  and  sparring,  and  knocking  the  hat  down 
over  its  owner's  eyes.  If  motive  be  the  gauge,  how  fine  the  line 
between  much  of  boyish  roguery  and  monkey  mischief  generally. 
Ateles  played  tag,  and  Cebus  attacked  our  humble  self  in  fun 
and  the  bald  man  in  earnest.  On  the  doctrine  of  identity,  our 
illiterate  neighbor  spoke  more  astutely  than  he  supposed  when  he 
bade  a  teasing  wag  not  to  cut  up  any  more  monkey-didos  with  him. 

Have  we  not  seen  in  some  men  a  humor  of  an  inhuman  sort, 
the  delight  in  torment  and  destruction  ?  Some  one  has  called  it 
"  pure  cussedness."  Mixed  with  better  traits,  Cebus  had  this 
malady  in  streaks,  fie  got  loose  once,  and  found  his  way  to  the 
closet  of  confections.  A  few  minutes  sufliced  him  to  eat  to  sati- 
ety ;  then  the  "  pure  cussedness  "  began  to  play.  He  took  the 
precious  sweets  from  the  jars  and  threw  them  on  the  papered 
walls  of  the  drawing-room.  Oh,  was  not  this  the  very  delecta- 
tion of  fun  ?  "  A  melancholy  scene,"  did  you  say  ?  It  waa  Mil- 
tonian :  **  Delectable  both  to  behold  and  taste."  Then  came  the 
smashing  of  glass  and  china,  a  most  exciting  perfomanoe.  The 
scene  of  operations  was  now  changed  to  the  museum  and  study  of 
the  naturalist.  Here  he  discovered  a  rich  and  novel  field  for  the 
exercise  of  his  peculiar  talents.  An  aquarium  contained  a  num- 
ber of  living  salamanders.  Cebus  began  an  investigation.  He 
is  quite  curious  about  live  things.  If  in  the  present  instance 
vivisection  was  intended,  it  was  very  bunglingly  done.  Each 
one  was  taken  out  of  the  water,  separately  examined,  its  head 
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off,  and  head  atid  bodv  laid  on  the  floor.     Juck  had  now 
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cootent,  so  he  slunk  back  to  the  shelf  in  hia  cage,  on 
liieh  be  sat,  and  looked  the  very  image  of  demure  and  piuaBive 
Irailamafla.  We  find  here  a  humor  of  a  grim  and  brutal  sort, 
paelest  and  wanton,  —  as  when  the  vicious  boy  who  had  badly 
(Uned  a  cat  was  asked  his  reason,  and  said^  ^*  Oh,  I  don't  know, 
^y  just  for  fun.     I  did  n*t  mean  anything/'     Human  conduct 

Pds  in  this  meaningless  deviltry.     Maybe  this  ogToi^h  humor 
iiase  of  that  total  depravity  belonging  alike  to  beasts  and 

Jittt  for  striking  contrasts  of  fun  and  gravity,  commend  us  to 

^Koung  dog,  Dick.     On  his  mother *s  side  he  came  from  a 

^Bired  stirps ;  of  his  father  we  know  nothing*     When  Dick 

l^wout  a  frolic,  all  his  powers  were   enlisted   for  the  occar 

^,     In  tiie  truest  sense  he  gave  his  whole  mind  to  it.     At 

jHj^believe  anger  no  canine  actor  could  excel,  and  I  have  not 

NMBaed  Ids  equal.     I  have  seen  him  fly  at  his  mistress,  whom 

I  loved  with  all  the  ardor  of  a  devotee^  as  if  the  very  furies 

ipelled  him.     He  would  take  her  bare  arm  into  bis  mouth  and 

owl  with  the  seeming  ferocity  of  a  Cerberus.     Indeed,  the  sav- 

"ery  of  tliat  growl  was  one  of  the  high  colors  in  the  picture. 

ad  Dick  been  homo  instead  of  canis,  his  histrionic  rAle  would 

rely  have  been  a  buccaneer,  bandit,  or  some  such  marauding 

VI  of  blood.     No  stage-«trutting  hero  could  roll  his  gutturals 

tire  fe4i.rfully.    A  stranger  entering  daring  one  of  Dick^s  tragedy 

B  would  have  thought  his  mistress  a  doomed  woman.     Make 

lieve  mad?     Why,  Dick  would  simulate  ^*the  very  torrent, 

tnpest,  and  whirlwind  of  passion,'^  and  all  in  the  merest  fun, 

nply  a  doggish  joke,  for  when  the  splurge  was  over,  not  the 

ist  mark  would  there  be  on  my  lady's  imperiled  limb.     I  have 

>re  than  onoe  seen  this  animal  in  real  rage,  but  it  was  mild 

m pared  to  the  apparent  anger  of  these  sham  outbui-sts.     And 

ick  would  let  off  some  merry  jets  of  doggish  humor.     When 

couraged  to  do  bo,  he  would  laugh,  and  so  droll  were  theee 

[line  cachinnations,  that  they  would    set    the    household  in  a 

ir*     He  would  also  stand  up  at  the  table,  and,  when  told, 

»iild  make  a  feint  at  a  baby  cry  for  a  morsel  of  meat,  which 

ks  very  ludicrous.     And,  what  was  very  strange,  he  could  off- 

;  the   wildest  frolic  with   the  staidest  sedateneas  of  conduct* 

leould  turn  on  the  instant  from  the  comical  to  t^e  grave.     As 

» tometimes  found,  this  very  gravity  was  to  us  decidedly  annoy- 
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ing  and  inconvenient.  If  permitted  to  accompany  me  on  a  vil- 
lage stroll,  he  would  walk  behind  with  the  deportment  of  a 
footman  of  the  olden  time ;  but  let  a  dog  come  along  and  look 
askance  at  his  master,  especially  let  his  tail  come  in  contact  with 
him,  however  accidental  it  might  be ;  it  made  no  matter  about 
the  sisu3  of  the  offender ;  if  Dick  was  small  he  was  spry  and  wiry, 
and  generally  the  chastisement  he  administered  was  short,  sharp, 
and  decisive.  If  it  were  a  large  dog,  Dick  would  attack  him 
scientifically.  He  was  agile  as  a  deer.  If  the  subject  for  correc- 
tion was  one  of  the  heavy  weights,  Dick  would  spring  into  the 
air,  and,  descending  upon  him,  inflict  a  bite  in  some  unexpected 
place,  his  complicated  tactics  and  rapid  evolutions  begetting  in 
the  mind  of  the  burlier  beast  a  perplexity  like  that  of  the  Iron 
Duke  when  he  beheld  the  strategy  of  the  little  Corsican:  ^^Hang 
the  fellow !  he  fights  contrary  to  rule !  "  Dick's  solicitous  atten- 
tion to  his  master's  personal  welfare,  though  in  spirit  admirable, 
through  his  way  of  doing  it  had  become  to  a  degree  oppressive, 
as  the  minister's  good  name  was  now  associated  with  some 
notable  canine  contests.  What  would  you  think  of  the  town 
Chronicle's  going  out  of  its  way  to  wind  up  a  dissertation  on 
Village  Dog-Fights  thus :  "  As  regards  this  well-fought  contest 
between  the  expressman's  big  dog,  Whitey,  and  the  little  Dom- 
inie in  black,  all  must  admire  the  dogged  valor  which  gave 
victory  to  the  latter,  and  sent  tlie  former  from  the  field  with  a 
sad  curtailment  of  his  high  prestige ;  and  we  cannot  but  compli- 
ment the  professional  gentleman  on  his  being  possessed  of  so 
large  an  amount  of  fighting  capital,  as  the  outcome  of  so  small 
an  investment  in  dog-flesh.  The  next  time  the  little  Dominie  in 
black  goes  in,  in  the  language  of  Lord  Macaulay's  old  Roman, 
*  may  we  be  there  to  see.'  "  Of  course  such  ethical  whisperings 
from  so  immaculate  a  source  as  the  public  press  must  be  heeded. 
Having  occasion  to  go  to  the  railroad  depot,  we  took  the  precau- 
tion to  shut  Dick  up.  But  love  laughs  at  locksmiths.  Dick  was 
at  the  depot  as  soon  as  his  master,  and  occupying  his  usual  place 
behind  him.  On  came  the  train.  A  vill^e  mongrel,  notorious 
for  its  habit  of  following  horses  and  barking  at  them,  came  yelp- 
ing defiantly  at  the  iron  horse.  We  stood  waiting  for  the  train 
to  stop ;  this  done,  the  bully  dog  retraced  his  steps  to  the  plat- 
form, his  tail  wagging,  expressive  of  approbation  of  bis  treat- 
ment of  the  great  fire-fiend.  It  was  evident  that  Dick,  who  had 
kept  close  to  my  side,  viewed  the  whole  performance  with  honest 
but  intense  disgust.     Generally,  dogs  take  to  us  instinctively; 
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m  to  know  that  we  like  tbem ;  I  have  almoat  wondered 
lie  geniua  of  their  race  has  not  heard  us  quoting,  **  I  am  the 
of  dogB«  for  they  are  honeat  creaiures.**  However  that 
be,  the  bully  dog  approached  as  and  looked  as  if  claiming 
pproval  of  his  conduct.  To  Dick  this  seemed  sheer  impu- 
and  an  imposition  on  his  master's  good  nature  which  on 
part  ghould  not  be  allowed  to  go  unpunished*  The  bully  dog 
the  larger,  and  stood  his  ground  well  for  a  few  moments, 
tile  punishment  Dick  administered  was  very  severe,  and  Sir 
Ity  withdrew  in  a  very  humble  mood.  Our  efforts  to  take 
ck  off  were  of  no  avail.  He  would  never  leave  a  job  unfin- 
||ed*  To  our  astonishment  and  disgust  we  heard  the  compU- 
|bt  from  the  crowd,  '*  Good  for  the  little  Dominie  in  black  I  " 
>w,  as  the  words  dominie  and  clergyman  are  in  these  parts  con- 
ttible  terms,  the  minister  natumlly  felt  this  to  be  a  shir  of  an 
pleasant  personal  character. 

With  all  his  accomplishments,  Dick  is  quite  a  young  dog,  but 
an  early  age  he  gave  us  a  manifestiition  of  a  very  touching 
bire  ;  if  it  had  been  in  a  child  it  would  have  been  called  filial ; 
»3i  as  know  the  least  about  it  will,  as  is  the  wont,  probably  call 
natiuct.  The  dog  had  been  engaged  in  a  very  hearty,  mugh* 
l^tumble  game  with  our  youngest  boy,  on  the  kitchen  floor ; 

tve  Dick  a  decided  advantage,  and  he  made  the  best  of  it. 
I  juncture,  old  Maje,  blind  and  decrepit  with  age,  began 
ining  at  the  door  to  go  out  for  his  daily  airing.  The  day  was 
y  cold,  and  the  ground  white  with  the  first  decisive  snow  of 
iter.  All  this  Dick  knew,  as  he  had  been  out  that  day,  but 
Maje,  wlio  was  stone-blind  and  nearly  deaf,  wiis  ignorant  of 
situation.  Dick  at  once  stopped  his  fun  and  went  out  with 
old  dog»  The  poor  old  beast  was  on  a  c^ll  of  nature  ;  Dick 
ieratood  it  all,  and  by  certain  pushes  and  other  little  canny 
ices  got  the  old  fellow  to  a  proper  place.  Returning,  he  con- 
led  the  same  kind  oflfices,  taking  care  to  get  so  beside  the 
id  dog  as  to  prevent  his  passing  the  door.  Now  just  think 
dl  this.  The  new  snow  had  put  the  blind  dog  at  a  disad- 
tage  by  rendering  the  faculty  of  scent  of  small  avail.  All 
the  young  dt>g  comprehended;  and  then  he  did  not  wait 
the  old  dog  to  make  known  his  wants  by  a  cry  or  otherwise, 
actually  and  promptly  anticipated  them*  Allowing  the  dog- 
d  to  have  worked  as  would  the  man-mind,  —  and  what  other 

»this  case  is  supposable? — then  are  there  not  some  fine 
in  this  benevolence  of  tlie  young  dog?     We  may  raen^ 
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tion,  too,  that  this  self-imposed  charity  of  the  young  dog 
regularly  repeated  under  similar  conditions.  An  instance  may 
be  stated,  as  it  excited  in  us  who  watched  from  the  window 
both  amusement  and  admiration.  Though  there  was  no  snow, 
the  day  was  extremely  cold.  The  old  dog  wanted  to  go  out, 
and  Dick,  of  his  own  accord,  took  charge  of  him.  I  verily  be- 
lieve that  the  conception  of  the  young  dog  was  that  the  old 
dog  stood  in  danger  of  getting  frozen  from  inability  to  find  his 
way  back  to  the  house.  But  the  old  fellow,  who  does  nothing 
but  eat  and  sleep,  is  as  fat  as  a  bear  about  hibernation  time. 
He  fairly  waddles  with  his  environment  of  adipose  tissue.  Not 
80  his  youthful  guide,  who  is  wiry  and  lean  from  incessant  activ- 
ity. Now  old  Maje,  feeling  no  discomfort,  was  in  no  haste  to 
return  ;  but  poor  Dick  stood  shivering  with  the  severity  of  the 
weather,  and  actually  whined  in  his  impatience  to  get  the  old 
dog  home  again.  Still,  notwithstanding  the  provoking  insenn- 
bility  of  the  old  dog,  his  young  benefactor  did  not  leave  him  a 
moment  until  he  had  him  safely  housed  once  more. 

On  this  twenty-ninth  day  of  February  I  went  to  see  a  seal  on 
exhibition  in  New  Brunswick,  New  Jersey.  It  had  just  been 
captured  in  the  Raritan  River,  but  a  little  below  the  city.  The 
animal  had  fallen  victim  to  a  habit  well  understood  by  fishermen  in 
other  parts  of  the  world,  that  of  visiting  a  seine  for  the  purpose 
of  stealing  fish.  The  difference  was  that  this  was  a  young  seal, 
—  it  weighed  but  one  hundred  pounds,  —  and  was  not  up  to  the 
tricks  of  the  old  ones,  who  knew  the  ins  and  the  outs,  and  could 
elude  the  fishermen.  This  baby  seal  was  rather  pretty.  Its 
sides  were  mottled  with  gwa^i-leopard  spots  on  a  brown  ground. 
The  species  was  Phoca  vitulina^  the  calf-seal,  so  called  because  of 
a  calf-like  cry  which  the  species  can  make.  There  was  nothing 
calvish  in  the  conduct  of  the  captive,  however.  Its  captors  were 
attentive  to  its  wants,  and  really  very  kind  to  it.  One  of  them 
undertook  to -pat  it  on  the  head,  and  got  an  ugly  bite  for  his 
gooilness.  And  what  a  head,  so  like  that  of  a  highly  intelligent 
dog ;  well  might  Cuvier  call  the  group  CallocephaltiSy  the  beau- 
tiful-headed beasts,  so  pretty  are  they,  and  so  knowing,  with  their 
large,  black,  lustrous  eyes.  Now,  among  the  quadrupedal  mam- 
mals, the  seals  almost  seem  to  lead  off  the  Educabilia^  or  intel- 
ligent animals,  in  cranial  excellence,  owing  to  their  high,  thin- 
boned  skulls  and  their  large  and  finely  convoluted  brains. 

It  must  then  be  that  the  seal  is  not  without  a  faculty  for  fan. 
How  great  its  capacity  for  instruction  b,  we  know.    I  was  greatly 
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llerestod  in  obflenring  its  skill  in  disposing  of  an  urisiziible  fiBh. 

fofor  \  the  seftl  U}  thrive  in  confinement  must   be  ^vell 

id  :  ii  -       -ii  ita  best  condition  it  becomes  lethargic,  and  there  i« 

lo  great  a  discount  on  its  natnnil  phiyftdne^^*     They  romp  and 

■ollliffith  one  another,  and  have  sham  contests.     But  I  once 

wk  m  wmi  that  liad  dined  to  its  satisfaction^  and  had  one  fish  to 

mret  which  was  a  menhaden.     Feeling  well  after  a  good  meal,. 

(was  in  excellent  disposition.     It  actually  began  to  play  with 

bkl  remaining  fi^h.     It  would  seiie  the  fish  in  its  ntoutli,  and, 

f  meaiifl  of  that  singularly  springy  neck,  would  with  a  jerk  send 

I"  six  or  seven  feet  high  in  the  air,  and  would  utter  a  bark  of 

{light,  not  unlike  a  pup,  when  the  prey  would  fall  splashing 

to  tlie  water.     Then  in  bubbling  glee  our  sea-dog  would  toss  it 

lo  the  air  again.     Then  there  were  certain  divings,  and  splash- 

gs,  and  bodily  contortions,  and  shakings  of  the  insensate  fish  as 

(it  were  alive,  —  actions  all  indicative  of  high  animal  en  joy- 

tnU     T  should  think  that  this  sport  continued  not  less  than  ten 

inutes,  when  the  animal  probably  was  somewhat  tired. 

The  question  arises  as  to  the  kind  of  fun>  that  is,  its  mental 

laracttT.     Was  it  like  that  of  a  boy  tossing  and  catching  his 

II,  a  simple  exercise  of  skill  ?     Or  was  it  like  the  gambol  of  a 

mb  or  a  kid,  mere  animal  gusli  ?     I  think  it  was  like  neither. 

had  in  it  a  tinge  of  malicious  exultation,  the  strong  making 

ma  of  the  weak.     How  a  eat  will  purr  while  it  tosses  tlie  poor 

Oiise,  still  alive,  and  perhaps  even  unhurt.     There  is  in  this  a 

its  complacency,  what  seems  to  me  a  sort  of  vicious  enjoyment, 

not  of  devilish  delight.     The  boys  had  their  fun,  though  it  was 

ath  to  the  frogs.     I  think,  too,  tliat  all  this  is  germane  to  the 

perience  of  certain  nature^s  sodden  vrith  chronic  irony.     There 

Q  bo  no  doubt  that  carnivorous  animals  enjoy  the  excitement 

Kiuit,  and  pi-eeminently  the  success  of  capture.  As  a  rule, 
IS  probably  true  that  wliile  hunger  is  unallayed  no  time  is 
nordng  with  the  aiptive  prey ;  also  generally  no  captures 
Ihipted  except  when  necessity  prompts.  But  some  ani- 
Ab  will  capture  and  destroy  sometimes  for  no  other  reason  than 
it  there  is  opportunity  to  do  it,  and  they  find  fun  in  so  doing. 
AS,  tlmt»  in  this  regard,  in  most  unmanly  preeminence  stands 
m  himself ! 

Tliere  is  an  animal  also  of  thin  skull  and  large  brain  capacity, 
ted  for  its  puffing  and  blowing  as  it  gambols  in  the  sea.  This 
the  porpoise,  Phoccma  communis.  Twenty  years  ago  it  was 
en  seen  in  Raritan  Bay.     To  us  the  sight  was  full  of  interest. 
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With  what  a  rhythmical  movement  these  monsters  would  gam- 
bol along  in  line,  one  huge  fellow  taking  the  lead,  and  every  one 
behind  duplicating  his  movements,  pretty  much  like  the  play  of 
boys,  "  follow  your  leader."  These  porcine  mammals  of  the  sea 
follow  the  migrations  of  the  Clupidce^  the  family  of  fishes  in 
which  the  shad,  menhaden  or  moss-bunker,  herring,  and  others 
are  found.  Thus  we  see  it  especially  in  the  spring  and  fall. 
As  food  is  his  object,  the  porpoise  keeps  in  their  wake,  and  that 
of  the  fierce  and  active  blue-fish,  Temnodon  aaltator.  Not  more 
terrified  would  a  herd  of  gazelles  be  before  a  band  of  tigers,  than 
is  the  moss-bunker,  Aloaa  menhaden^  wheu  pursued  by  the  blue- 
fish.  The  poor  things  crowd  like  a  moving  bank,  compacted  by 
the  devouring  pursuer,  and  the  pursuer,  so  intent  upon  his  vic- 
tims, is  in  turn  pursued  ;  for  the  porpoise  is  pressing  behind. 

Though  I  implicitly  believe  it  myself,  yet  I  did  not  see  what  I 
am  about  to  relate.  I  have  heard  it  more  than  once  from  the 
eye-witness,  an  intelligent  and  much-respected  man.  He  had 
been  commander  of  a  coasting  vessel.  Said  he,  "  It  was  early 
fall,  and  I  was  running  with  garden  stuff  from  Key  port  to  New 
York.  I  saw  several  porpoises.  They  were  going  in  a  line, 
much  as  you  always  see  them,  but  the  two  head  ones  had  each 
a  blue-fish,  with  which  it  played  as  a  cat  does  with  a  mouse. 
They  were  some  distance  oflF,  and  I  might  be  mistaken  about  the 
height ;  but  each  porpoise  would  throw  up  its  fish  high  into  the 
air,  maybe  ten  or  twelve  feet,  as  nigh  as  I  could  judge.  Just 
after  each  toss-up  of  the  blue-fish,  each  porpoise  would  duck  its 
nose,  by  a  forward  pitch  of  its  body." 

"  That  was  indeed  surprising.  Let  me  ask.  Did  each  porpoise 
catch  the  fish  when  it  fell  ?  " 

*'  That  I  could  n't  say,  but  should  think  most  like  not.  I  think 
it  picked  the  fish  up  each  time.  One  of  them  I  know  tossed  its 
fish  up  at  least  seven  times  in  close  succession,  before  it  stopped. 
I  am  satisfied,  too,  that  it  was  one  and  the  same  blue-fish  all  the 
time." 

"  Well,  well,"  we  thought.  "  Then  this  queer,  ogreish  fun  is 
found  among  porpoises,  seals,  and  cats !  And  is  not  this,  the 
grimmest,  whether  among  animals  or  men,  also  the  lowest  hu- 
mor?" 

In  regard  to  Jack's  lassoing  the  chestnuts  on  the  floor,  I  do 
not  see,  with  an  able  thinker,  the  necessity  of  his  inheriting  the 
trick,  as  an  achievement  by  some  arboreal  ancestor  who  used  a 
vine  or  pliant  twig  to  loop  in  some  coveted  fruit  on  the  tree. 
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t  Jaok  might  Iiave  had  a  gmndfnther  smart  enough  for  that, 
may  not  disputi^ ;  but  that  he  ever  had  an  ancestor  siniilaily 
ill  limbo,  aud  tried  as  he  htul  been,  h  far  from  prol^uble. 
itty  ie  the  mother  of  invention ;  and  to  me  it  seems  that 
with  no  thanks  to  any  ancestor,  had  to  exercise  his  own 
in  an  original  way.     We  had  a  coati-niundi,  Namta  fusca^ 
h  we  often  tantidlzed  with  an  egg,  a  dainty  that  it  loved  too 
liaving  tied  the  animal  by  the  neck  to  the  table  leg,  the 
put  at  an  iinrejisonuble  distiuiee  on  the  floor.     The  ani- 
would  tug  at  the  string,  and  make  most  earnest  efforts  to  ob- 
tlio  prize,  first  by  the  um*  of  the  forefeet,  and  then,  failing, 
rtbc  use  of  the  hinder.     This  being  also  of  no  avail,  it  would 
Inge  its  tactics  completely,  pulling  by  its  neck  at  the  string,  so 
||^  extend  its  body  hindward  as  much  a.s  possible,  then  stretch* 
I  its  tail  towards  the  egg,  at  the  same  time  bending  it  to  a  lit- 
curve  at  the  end  ;  tlu*n  steadying  and  stiffening  the  tail  by  the 
■H  one  hand,  with  which  hand  a  gentle  pushing  movement 
PRcured,  and  the  egg  was  rolled  in  a  curve,  which  was  short- 
id  by  the  shortening  or  increased  bending  of  the  tail,  and  so 
prize  was  brought  witliin  reach.     To  my  mind  there  seems  to 
ie  been  but  one  view  of   the  case  possible  to  both  animals, 
len  the  ejcigency  first  arose^  it  was  to  each  one  a  new  prob- 
;,  and  had  to  receive  from  each  an    original   solution.     The 
iikey  got  at  it  by  IcRjping  a  string,  and  Nasua  by  curving  the 
dal  extremity  ;  and,  let  it  be  noticed,  each  one  used  the  im- 
vised  impltMuent,  so  to  speak,  in  his  hand.     In  this  way  the 
got  the  chestnuts,  and  the  other  got  the  egg.     The  point  is 
#»  whatever  of  intellectual  force  e^ich  might  have   inherited, 
1  had  to  meet  the  exigency  for  himself,  and  in  his  own  way. 
,ti  and  Cebus  had  each  to  rebus  the  riddle  for  himself.    How- 
',  oaay  it  might  be  afterwards  to  each,  it  was  at  first  an  inven- 


now. 


r,  what  of  it  ail  ?  It  was  not  designed  to  inflict  upon 
friends  a  weary  homily.  We  felt  like  stealing,  as  through  a 
k,  a  glance  at  the  knowingness  of  the  lower  animal  life.  Surely 
e  18  among  them,  as  related  to  a  psychology  of  their  own,  a 
humor,  if  one  could  but  gt;t  at  it ;  and  is  it  not  worth  the 
ing  ?  This  unfeeling  humor  of  the  cats  and  porpoises  and 
\i  that  dogged  gravity,  rollicking  mirth,  and  filial  bearing  of 
sanine  Dick  ;  the  chattering  spt^rt,  the  grotesque  fun,  the  utili- 
snius,  and  the  discerning  spirit  of  that  "  son  of  Cebidfe  ;  " 
-like  cooing,  harmless  play,  social  disposition,  and  pa- 
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thetic  trustfulness  of  the  poor  monkey,  Marimonda,  —  what  of  it 
all  ?  "  Ah  I  "  said  our  friend  witli  the  orthopterous  "  doxy,'*  but 
who  is  afraid  of  crickets,  and  despises  bugs  generally, ''  Don't  you 
mind  ;  is  it  not  all  simply  instinct  ?  *'  '^  No,''  we  answer,  ^^  bat  a 
part  of  a  grand  something,  more  complex  and  less  blind ;  a  fabric 
which  God  has  been  building  since  before  the  world."  Our  friend, 
who  looked  astonished,  was  one  who  always  made  full  tithes  of  the 
anise  and  the  cummin,  even  if  he  did  overlook  the  weightier  mat- 
ters of  the  law.  Hence  he  was  so  particular  about  his  vowels, 
too.  "  Fay-brick,  fay-brick,"  he  reiterated ;  "  what  do  you 
mean?"  "Ay,  bricks;  ay,  bricks,  indeed,"  we  said,  simulat- 
ing the  sound,  "  bits  of  the  divine  temple,  you  know.     That  is 

all."  . 

♦ 

OUR   WILD   GOOSEBERRIES. 

BY    PROFE880R    ASA    GRAY. 

T^HE  American  Naturalist  may  be  of  much  use  as  a  medium 
-*■  of  communication  with  every  part  of  the  country,  and  our 
scattered  botanists  may  turn  it  to  greater  account  than  they  have 
yet  done.  There  are  many  queries  to  ask,  and  bits  of  informa- 
tion wanted,  which  the  local  botanist  or  zoologist  may  answer  or 
supply  with  little  trouble  and  essential  advantage  to  the  science. 
The  only  difficulty  is  to  bring  the  demand  into  connection  with 
the  source  of  supply.  For  that  I  know  no  better  way,  in  the 
present  instance,  than  to  use  the  columns  of  this  widely  circu- 
lated journal,  if  I  may  be  permitted  to  do  so.  Let  me  say,  then, 
to  the  botanists,  that  the  wild  gooseberries  of  the  United  States 
are  not  in  a  satisfactory  condition  as  they  stand  in  the  books, 
and  that  information  and  specimens  are  needed  from  very  various 
parts  of  the  country.  A  response  to  this  appeal  made  by  a  few 
persons  happily  situated,  in  this  and  that  part  of  the  country, 
may  perhaps  clear  up  the  principal  difficulties  in  the  course  of 
the  current  season. 

A  cursory  sketch  of  our  species  as  I  now  understand  them 
may  show  what  is  most  wanting  to  a  better  understanding  of 
them. 

I.  Let  us  begin  with  the  species  which  a  gardener  might  say 
was  a  cross  between  a  gooseberry  and  a  currant,  namely,  — 

Ribes  laciistre  Poir.,  well  marked  by  having  racemes  of  numer- 
ous small  flowers,  in  the  manner  of  a  common  currant,  the  blos- 
som as  small  and  as  open,  and  the  very  small  reddish  berries 
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witii  00016  eoatiered  bristhiia.     Thia  abounds  through  the 

,  in  cold  wot  woods  from  Newfoundland  to  the  Pucific* 
U  a  dwarf  variety  *»f  tins  in  the  higher   Rocky  Mountains 

northwestward^  smaller  in  all  its  parta,  and  witli  fewer- 
rereil  raoemiea.  In  some  imblications  1  have  ciUled  it  R,  tte- 
ifM,  a  speoiefl  iaid  to  have  been  raiaod  by  the  Loildiges  from 

sent  by  Oougla«},  Thia  very  one  waa  received  from  the 
lxxltligL«8  under  that  name  thirty  years  ago«  and  cultivated 

r  Cambridge  Uotanic  Garden,  Yet  it  is  not  the  phint  pub* 
bed  and  figured  by  Lindley,  as  will  be  presently  seen.     I 


II,  The  true  gooseberrieis,  with  f>edun(*le»  iK^aring  only  one  or 
p  or  at  most  four  flowers,  and  calyx-cup  bell-shaped  or  tubu- 
L  These  may  be  roughly  arranged  in  three  sets  by  the  color 
rthe  flower, 

|[1.)  Yellow-flowered.     The  only  one  of  this  subdivision  is  the 

|B,  Jtptanthum  Gray-     It  belongs  to  the  Rocky  Mountains  of 

lorado  and  New  Mexico,  and  to  the  drier  parts  of  the  Sierra 

fvacla.     It  was  first  collected  by  Dr.  Edwin  James  in  Long*s 

id^tion^  but  was  named  and  described  long  afterwards,  from 

{■ir's  New  Mexican  collection.     It  is  an  insignificant,  small* 

ired,  and  slender-flowered  species.     The  dried  flowers  do  not 

tn  to  have  been  really  yellow,  but  they  are  said  to  be  so  by 

\  oplleetors  in  the  Sierra  Neviula,  where,  however,  the  flower  is 

PPllly  shorter,  broader,  and  more  downy.     We  would  ask 

■e  who  have  met  or  may  meet  with  it  in  the  Rocky  Mountain 

ioD  if  the  flowers  are  really  yellow  or  yellowish  there. 

[2.)  White  or  greenish  flowered,  sometimes  with  a  dull  pur- 

ih  tinge*     To  this  division  belong  all  our  edible  gooseljerries, 

i  here  lie  the  main  diflicultiea  in  the  way  of  distinguisliing 

speciea. 

Two  of  these  may  be  known  from  the  rest  by  having  the  lobes 

(» calyx  decidedly  shorter  than  tiie  tube,  and  their  berries 
b  to  be  prickly.  They  are 
9€tQ9Um  Lindb,  a  white-flowered  species  with  a  narrow  cy- 
.rioal  calyx-tube.  It  takes  its  name  from  the  slender  seat- 
ed prickles  on  the  branches  ;  but  these  are  sometimes  wanting, 
being  an  inconstant  chjintcter  in  all  the  species.  The  young 
lies  are  either  perfectly  smooth  and  naked^  or  beset  with  a 
bristly  prickles.  This  is  the  R,  oxyacanthoideB  of  Hooker ^s 
na«  but  oertaitdy  not  of  Linmeus.  It  belongs  to  the  Saskatcha- 
jion,  extending  into  Montana  and  Wyoming,     No.  107  of 
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Dr.  Parry's  Wyoming  collection  is  a  small-leaved  form  of  it, 
which  was  mistaken  for  JR.  leptanthum  ;  but  the  flower  is  per- 
fectly smooth,  evidently  white,  and  the  style  deeply  cleft  and 
hairy  towards  the  base.  I  suspect  that  this  species  inhabits  the 
northwestern  shoije  of  I^ke  Superior.  Botanists  visiting  that 
district  should  look  for  a  species  with  pure  white  flowers,  a  half- 
inch  or  less  in  length,  with  cylindrical  tube,  and  stamens  decid- 
edly shorter  than  the  lobes. 

R,  cynosbati  L.  This  dogberry,  as  the  name  denotes,  is  well 
marked  by  the  usually  strong  prickles  on  the  fruit,  weak  prickles 
on  the  stems  (the  thorns  sometimes  wanting  altogether,  but  occa- 
sionally well  developed),  slender  peduncles,  and  especially  by  the 
broadly  bell-shaped  tube  of  the  greenish  flower.  It  is  common 
from  Lower  Canada  to  Illinois,  and  in  the  AUeghanies  to  Virginia. 
It  is  found  occasionally  with  the  berries  as  well  as  the  stems  wholly 
unarmed. 

In  the  rest  of  this  section  the  calyx-lobes  are  decidedly  longer 
than  the  short,  bell-shaped  tube  ;  and  the  berries  are  smooth  and 
naked,  purple,  sweet  and  pleasant-tasted. 

R,  gracUe  Michx.  is  the  most  distinct  of  them.  It  is  well 
named  on  account  of  the  slender  peduncles,  long  and  narrow  ca- 
lyx-lobes, and  almost  capillary  filaments.  The  latter  are  half  an 
inch  long,  generally  con ni vent  or  closely  parallel,  and  soon  con- 
spicuously longer  than  the  oblong-linear  calyx-lobes,  which, 
being  reflexed  in  anthesis,  as  in  all  these  species,  then  expose 
the  whole  length  of  the  stamens  to  view.  The  flower  is  whiter 
than  in  the  rest  of  these  species,  having  barely  a  slight  tinge  of 
green.  The  berry  is  pretty  large,  and  is  prized  in  cultivation, 
under  the  name  of  Missouri  gooseberry.  It  is  the  R,  Missouri- 
ense  of  Nuttall  in  Torrey  and  Gray's  Flora.  It  is  also,  as  the 
figure  shows,  the  R,  niveum  of  Lmdley  in  the  Botanical  Ras- 
ter ;  and  from  the  character,  it  is  probably  the  R.  trifiorum  of 
Hooker's  Flora.  It  ranges  from  Tennessee  and  Illinois  to  the 
northern  borders  of  Texius,  and  northwestward  into  the  Rocky 
Mountjiins.  In  Michaux's  Flora  the  habitjit  is  the  mountains  of 
Tennessee  ;  but  I  suppose  it  will  not  be  found  in  the  AUeghanies. 
A  note  with  the  specimens  in  his  herbarium  at  the  Jardin  de« 
Plantes  records  that  they  were  collected  "  in  itinere  Nashville." 

R.  rotundifolhim  Michx.  is  a  species  of  the  Alleghany  Mount- 
ains, ranging  northward  and  eastward  into  New  York  and  the 
western  borders  of  Massachusetts.  Professor  Dewey  long  ago 
collected  it  near  Williamstown,  and  Professor  Tuckerman^s  Am- 
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catalogue  gives   West  River  Mountain,  on  the  authority 

fitchcock.     I  wish  to  obtain  0owering  specimens  of  it  from 

Ipartfi  of  iUi  range  ;  for  the  limits  Initween  it  and  the  following 

[obscure.     Its  range  is  more  southern  and  comparatively  re- 

<'d  ;  the  flower  is  narrower,  am!  the  sfaimens  longer,  becora- 

^  a  quarter  of  an  inch  in  length  and  nearly  double  that  of  the 

-lobes;  the   peduncles  also  are   longer;  but  this  character 

not  hold  out  welt.     Although  it  belongs  to  a  district  most 

lall  familiar  to  botanists,  I  have  seen  few  flowering  specimens. 

New  York  catalogue  in  the  Bulletin  of  the  Torrey  Club 

'*  Fort  Lee,  W.  H.  L.,  and  foot  of  GOth  Stre*-t,  Nortli  River, 

A  ipecimen  of  the  latter  is  preserved  in  the  Torrey 

rium,  and  is  the  European  gooseberry.     It  triflorum  Willd 

[  think,  rightly  referred  to  B.  rotund i/olium^  an  earlier  name. 

ox^acanthoideB  L.  We  must  bring  this  name  into  use  in 

IL  kirtellttm  Miehx.  (which  is  generally  inappropriate), 

no  reasonable  doubt   remains  that   it  is  the  Hudson's  Bay 

Bberry,  figured  by  Dillenius,  upon  which  Linnaeus  founded 

^  vpeciea.     It  is   the  common   smooth-fruited   gooseberry  of 

(iv  England  and  the  whole  region  northward,  and  it  extends 

■tward  to  and  beyond  the  Rocky  Mountains,  and  even  into 

I  Sierra  Nevada  of  California.     It  has  shorter  peduncles  than 

\  preceding,  but  this  distinction  Is  by  no  means  absolute ;  the 

|gg  ia  broader,  and  the  stamens  merely  equal  or  only  slightly 

PPI  the  calyx-lobee.     It  is  the  IL  9aj:o»um  of  Hooker,  whose 

oryamnthoiJes  la  It.  aetoium^  while  that  of  Michaux  is  R* 

U»tr^* 

B.  divarieaium  Douglas.  This  takes  the  place  of  all  the  pre- 

ing  on  tlie  Pacific  side,  and  ranges  from  the  low^er  part  of 

fifomia  (in  a  downy  form,  R.  viiloaum  of  Nuttall)  to  British 

Umbia,  meeting  M,  &ryacantho{de9  in  the  interior.     There  is  a 

n  (var.  irriguum^  the  R,  irriguum  of  Douglas),  of  which  we 

M  too  little,  which   comes  near  to  i?,   rotundifolium.     The 

IPk  is  pretty  well  marked  by  its  slender  pedimcle  and  pedi- 

,  mostly   3-4-flowered,  oblong  and  livid-purple  calyx-lobes, 

short  and  broad  tube  ;  the  stamens  about  a  quarter  of  an 

I  long,  and  thrice  the    length  of  the  broadly  wedge-shaped 

^kirly  white  petals.     The  flower^  ovary  included,  is  from  a 

Ho  half  an  inch  long.     The  berries*  are  said  to  be  excellent. 

8.)  Red-flowered  species.  These  all  belong  to  the  Pacific  side 

he  continent,  are  large-flowered,  and  their  berries  are  unfit  to 
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JR.  Lohbii  Gray.  I  am  under  the  necessity  of  giving  a  name  to 
this  little  known  but  apparently  very  distinct  species.  It  is  fig- 
ured by  Hooker  in  the  Botanical  Magazine^  tab.  4931,  as  R. 
svhvestitum  Hook,  and  Am.,  from  a  Californian  plant  sent  by 
the  late  Mr.  Lobb  (whether  seeds  or  young  plants  is  not  men- 
tioned, probably  seeds)  to  his  employers,  Messrs.  Veitch  and  Son. 
But  the  only  specimens  I  have  seen  are  one,  exactly  agreeing  with 
the  plate,  from  Kew,  ticketed  *'  Vancouver's  Island,  Wood,"  and 
another,  from  the  Willamette,  in  the  same  region,  collected  by 
Mr.  Howell.  It  should  be  particularly  looked  for  in  California, 
north  of  San  Francisco  Bay,  and  along  the  coast  to  British  Colum- 
bia. Perhaps  the  Californian  habitat  is  an  error.  The  species 
may  be  distinguished  by  its  dark,  purplish-red  calyx  of  half  an 
inch  in  length,  not  counting  the  ovary,  nearly  white  petals  half 
the  length  of  the  stamens,  very  glandular  but  unarmed  ovary, 
and  especially  by  the  short,  oval,  and  very  blunt  anthers,  which 
are  dotted  with  a  few  warty  glands  on  the  back.  These  short 
and  blunt  anthers  are  shared  with  all  the  preceding  species,  but 
not  with  the  following. 

R,  Menziesii  Pursh,  well  marked  by  its  sagittate  anthers, 
with  a  mucronate  tip.  The  flowers  are  as  large  as  in  the  preced- 
ing, or  considerably  larger,  but  variable  in  this  respect,  and  of  a 
similar  purplish-red  color ;  and  the  berry  is  large  and  prickly, 
usually  densely,  sometimes  sparsely  so ;  the  prickles  sometimes 
strong  and  spiny,  sometimes  shorter,  bristle-like,  and  when  young 
gland-tipped.  It  extends  from  the  southern  part  of  Oregon 
through  the  whole  length  of  California,  and  varies  exceedingly. 
R.  subvestitum  Hook,  and  Arn.,  as  to  all  the  specimens  of 
Douglas,  on  which  it  was  founded,  is  a  form  of  the  species  not 
far  removed  from  the  typical.  R,  Californicum  and  R.  occiden- 
tale  Hook,  and  Arn.  seem  different  enough  in  the  original  and 
in  many  other  specimens,  being  very  small-leaved  and  mainly 
glabrous.  I  had  formerly  (in  the  fourth  volume  of  the  Pacific 
Railroad  Explorations)  united  these  two  with  R.  subvestitum. 
I  am  now  of  opinion  that  all  are  forms  of  R.  Menziesii.  They 
are,  however,  commended  to  the  notice  of  native  Californian 
botanists. 

R.  speciosum  Pursh.  The  scarlet-flowered  gooseberry  of  Cali- 
fornia is  so  distinct  that  a  separate  section  has  been  provided  for 
it.  Besides  the  bright  color  and  ample  size  of  the  flowers,  its 
calyx-lobes  do  not  turn  back,  and  are  often  only  four ;  the  stamens 
protrude  for  an  inch  or  more,  and  the  rather  dry  berry  is  few- 
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Bded.    ItsBpionyrooua  names  are  characteristic:  IL  stamtneum 

llitth,  for  ihii  remark aVily  long  stamens  ;  R.  /uch^ioides  Uerlan- 

kr^  for  the   resembktice  to  a  fuchsia^blosaom.     In    England, 

mere  it  is  hardy,  it  is  prized  in  cultivation  for  its  i>riUiant  red 

■MOkilparnifihed   by  the  shining  and  aUnost  evergreen  leaves. 

IwimnI  to  the  wall  of  a  house,  it  may  be  carried  ti>  the  height 

■  fifU^en  or  twenty  feet. 

k||i synoptical  view  of  the  species  will  l^  convenient:  — 

Kntv  Aeverftl  iri  ii  rwxmt,  8fn*ll  and  flAttish,  gir^nUh* ...........  .H.  lacitstex. 

bwert  t  to  i  on  tbo  jteduncio  (calvx^ube  at  leju^t  lu  high  ai  brOAd) : 

DTflbw  or^clIowUh,  tabular. ..*«...«.«...«..  .R.  LcrrANTiiirM. 

pfhitc,  tiihuUr,  whh  §h«n  lobe*. * li.  RKTOsim. 

IfclpsUh,  with  lohet  shorter  than  the  bel]-«haped  tube, .  <, R.  CrnoftBATi. 

■■li  or  whiti«h,  narrow,  with  lobet  longer  than  tho  lobe  and  shorter  than  the 

P     lialf'mch  statncni R.  gilacilib* 

breenbh  or  ditU  pur^iliih  lobes ;  longer  than  the  tnh^  : 

J   Nearly  equaling  th<e  itomeDs iv.  o\)  ACArrnotDBS. 

1    At  length  »hort«r  than  the  etameni : 

E       Ctt)vx-tnt»e  and  lobea  rmtlier  ttarrow.  ...*......... Jl  itoTuyi>irouiTM. 

f      Cal^xrutK?  and  petnta  broAtl *... R.  divajucatoh. 

Purptiih-Ted«  larger ;  PaciAe  specict : 

A.nther»  oval*  pointless ,..*,,.  ,  , .  R.  Lobsii. 

Anthers  fagittate,  macronate * Ai.  MKirAisaii. 

jcarlct-red,  vtry  lottg-itamciied,  Californlan , R.  tPEcioauM . 

PCTIPLICATION   BY  FISSION    IN    STENTOR  MULLERI 

BY   HON.   J.   D.   COX. 

HAD  the  good  fortune,  one  evening  lately,  to  observe  the 
whole  process  of  the  division  of  a  large  Stenior  MUlleri  into 
0  complete  individuals,  by  fission.  The  circumstances  were 
arable  for  pretty  carefully  noting  the  phen(»uM*nii  exhibited  as 

tnge  went  on,  and  there  were  some  of  them  which  I  have 
n  narrated,  and  which  have  a  direct  bearing  upon  tlie 
I  uf  the  organization  of  this  group  of  infusoria. 
Rie  water  was  from  the  Maumee  River  at  Toledo^  Ohio,  on 
te  Erie^  and  contained  a  good  variety  of  infusoria  and  of  roti- 
^  which  hail  propagated  quite  rapidly  in  the  glass  jar,  among 
HI  aquatic  plants  carelessly  thrown  into  it.  The  specimen  of 
Hlor  under  conaidenition  attracted  my  attention  by  its  size, 
|mfiib  about  four  hundredths  (»04)  of  an  inch  in  length,  the 
■being  stretched  till  it  appeared  about  one  half  longer  than 
ppofKirtions  shown  in  tho  engraving  of  Stentor  Millhri  m  tlie 
rogruphic  Dictionary. 

HiUst  examining  other  forms  in  the  compressor,  I  returned  to 
^rom  time  to  time  to  enjoy  its  beauties,  and  soon  noticed 
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that  the  ciliary  motion  was  extending  from  the  disk,  at  the  point 
of  depression  in  its  horseshoe  shape,  down  along  the  body  about 
one  quarter  of  its  whole  length,  and  this  gradually  became  more 
marked  until  the  Stentor  presented  the  appearance  shown  in  out- 
line in  Figure  16  a.  The 
h  ^  .AK**^  .i«i^  portion  of  the  body  immedi- 
ately under  the  disk  swelled 
slightly,  and  the  general 
form  somewhat  resembled 
the  flower  of  the  calla  lily. 
The  next  change  noticed 
was  that  at  the  bottom  of 
the  slit  in  the  side  the  open- 
ing took  a  rounded  form,  so 
that  the  chain-like  motion  of  the  cilia  looked  (as  a  member  of  my 
family  expressed  it)  as  if  a  chain  were  running  over  a  little  pulley, 
and  the  cilia  made  a  continuous  fringe  around  the  disk,  down  the 
body,  and  around  the  circular  end  of  the  slit,  as  shown  in  Figure 
166. 

The  body  now  began  to  show  a  protuberant  swelling  immedi- 
ately under  the  small  circular  opening  at  the  lower  end  of  the  cil- 
iated slit,  and  in  a  few  minutes  this  enlargement  equaled  in  diam- 
eter the  previous  thickness  of  the  body  of  the  Stentor  at  this  point, 
thus  doubling  its  size  at  the  point  of  greatest  expansion.  The 
protuberance  was  distinctly  on  one  side  of  the  body,  and  appeared 
as  an  excrescence,  the  ciliated  line  running  out  to  its  apex,  and 
the  Stentor  now  showing  the  appearance  outlined  in  Figure  16<?. 
The  swelling  continued  to  increase,  involving  gradually  the 
whole  circumference  of  the  body  of  the  animalcule,  the  upper 
side  of  the  protuberance  assumed  a  sharper  angle  to  the  longitu- 
dinal line  of  the  body,  becoming  more  disk-like,  while  the  line 
of  the  cilia  enlarged  so  as  to  show  an  approach  to  the  general 
form  of  the  original  head  of  the  Stentor,  the  new  oral  opening 
gradually  enlarging  and  deepening.  Figure  16  d  shows  the  ap- 
pearance about  a  quarter  of  an  hour  later  than  that  represented 
by  Figure  \Qc. 

The  slit  line  between  the  two  disks  now  disappeared,  and  at 
the  end  of  another  quarter  of  an  hour  the  upper  portion  of  th*: 
body  was  attached  to  the  lower  by  a  connection  no  thicker  than 
the  tail  of  the  original  had  been,  though  in  each  the  disk  waa 
about  one  third  smaller  than  the  original  disk,  and  the  slope 
from  it  to  the  smaller  part  of  the  body  below  was  muoh  leas 
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prupt  than  in  the  iisunl  stretched  form  of  the  animal  when  its 
■fe^jft  expanded.  Figure  !(>  e  r^preaonta  its  appearance  at  tliis 
Hnk  The  or&l  op(.*ning  of  the  lo\rer  disk  was  now  plainly  seen  to 
Minect  with  the  genenil  internal  canal  by  a  circular  orifice  which 
bried  in  fii/xs  Bonietinicfl  disappearing  as  if  closed  by  a  sphincter, 
^^1^^  this^  |)eriod  of  development  the  Stentor  had  kept  its 
^^^^■liched  by  its  tail  to  tJio  upper  glaaa  of  the  Wenham 
pSpfSSor,  its  body  stretched  at  great  length,  its  cilia  in  rapid 
lid  vigorous  motion^  the  whole  animal  waving  slowly  or  par- 
mlly  rotating  on  its  longitudinal  axis.  Now,  however,  it  quickly 
ttected  with  a  spring  like  the  recoil  of  a  bit  of  stretched  India- 
Pliier,  in  the  manner  common  to  it  and  the*  smaller  Vorticellas 

fich  have  long  pedicels.     The  two  parts  of  the  bocly,  or  more 
>p€rly  the  twin  bodies,  enlarged  in  diameter  while  shortening 
length*  and  it  was  apparent  that  the  mass  of  each  was  about 
^ual  to  the  other,  although  the  lower  part  had  been  more  than 
irice  BM  long  as  the  upper  when  the  whole  had  been  stretched  at 
ill  length.     The  form  of  the  parts  was  now  almost  exactly  alike 
p  each,  and  resembled  the  common  bell-shaped  Vorticelhe,  such 
^  Vortictlla  campanula^  etc.    In  the  retniction  the  internal  canal, 
liich  now  became  plainly  visible,  also  enlarged  in  diameter  when 
^eved  from  the  stretch,  and  appeared  slightly  convoluted.     It 
^ned  out  from  the  lower  body  just  below  the  margin  of  the 
bk,  and  entered  the  upper  body  at  its  caudal  extremity,  appar- 
Itly  having  only  an   extremely  thin  membranous  wall  at  the 
^int  of  junction  of  the  two  bodies.     These  bodies  now  began  a 
ft  of  swaying  and  gyratory  motion,  the  lower  one  still  fast  to 
0  glass  by  its  tail,  and  the  upper  one  swinging  slowly  around, 
e  umbilicus  between  the  two  becoming  smaller  and  smaller  as  if 
risted  up.  Figure  16/ b  a  sketch  of  the  appearance  at  this  time. 
Suddenly  the  connection  parted,  and  the  two  Stentors  swam 
Bnately  away,  both  assuming  the  common  form  of  the  animal* 
I9  when  free-swimming,  and  differing  from  the  original  indi- 
lual  only  in  being  of  smaller  size. 

The  complete  transformation  through  all  the  stages  I  have 
ted  occupied  about  two  hours.  I  did  not  observe  any  internal 
lerence  of  structure  at  the  point  where  the  swelling  first  began. 
\  distinctly  marked  internal  ciinal  or  sack  could  be  seen  when 
a  body  was  stretched  to  its  full  length,  but  the  manner  in 
lieh  it  became  unmistakably  visible  on  the  sudden  retraction 
fore  the  final  separation  of  the  parts  looked  strongly  as  if  it 
li  been  there,  but  wsia  drawn  out  to  such  tenuity  aa  to  be  no 
^r  apparent  through  the  semi-translucent  body. 
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Again,  there  was  no  doubt  in  regard  to  the  fact  that  the  cili- 
ated line  or  slit  extending  from  the  disk  down  the  body  of  the 
animalcule  became  apparent  only  after  it  had  been  some  time 
under  observation,  and  that  the  length  and  activity  of  the  cilia 
along  it  increased  rapidly  within  a  very  few  minutes,  so  as  to  be- 
come a  striking  and  marked  feature  of  its  appearance.  This 
raises  the  question  whether  the  fringe  of  cilia  down  the  body,  as 
described,  is  a  specific  characteristic  of  the  Stentor  MUlleri^  or  is 
not  rather  a  mark  of  the  beginning  of  fission  in  all  Stentors,  — a 
question  which  an  amateur  naturalist  may  state,  but  will  not 
presume  to  express  an  opinion  upon. 

In  the  instance  above  reported  it  is  noteworthy  that,  except  in 
the  first  appearance  of  the  ciliated  line  down  the  body,  there  was 
nothing  resembling  a  division  by  cutting  or  splitting.  The  body 
was  of  larger  diameter  than  before,  both  above  and  below  the 
new  disk,  when  it  first  assumed  the  form  of  a  protuberance  with 
a  ciliated  circle  on  its  anterior  side  ;  and  the  subsequent  diminu- 
tion of  the  diameter  of  the  body  and  tail  of  the  upper  individual 
was  gradual  throughout  its  length,  through  the  stages  shown  by 
the  drawings. 

The  observations  were  made  with  a  quarter-inch  objective  of 
low  angle,  but  excellent  definition  and  penetration,  with  the  B 
eyepiece,  and  the  situation  of  the  Stentor  in  the  compressor  was 
very  favorable  for  an  unobstructed  view  of  the  phenomena  at  all 
stages. 

PRIMITIVE   MAN.* 

T^HE  steady  progress  of  discovery  justifies  the  inference  that 
-*■  man,  in  the  earliest  periods  of  his  existence  of  which  we 
have  any  knowledge,  was  at  the  best  a  savage,  enjoying  the  ad- 
vantage of  a  few  rude  inventions.  According  to  the  theory  of 
evolution,  which  has  the  merit  of  being  based  on  and  not  being 
inconsistent  with  observed  analogies  and  processes  of  nature,  he 
must  have  gone  through  a  period  when  he  was  passing  out  of  the 
animal  into  the  human  state,  when  he  was  not  yet  provided*  with 
tools  of  any  sort,  and  when  he  lived  simply  the  life  of  a  brute. 

No  proofs,  however,  of  man  in  this  earliest  stage  have  as  yet 
been  found,  and  the  term  "  primitive  man,"  if  intended  to  be 
strictly  applied,  is  at  present  a  misnomer.  The  earliest  traces 
thus  far  discovered  do  not  reveal  to  us  his  beginning.  This  is 
still  hidden  in  that  mysterious  past  out  of  which  he  has  emeiged 
and  into  which  neither  science  nor  exploration  has  as  yet  pene- 
1  From  the  late  Professor  Wyman's  Shell-Moands  of  Florida. 
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Slid.    The  aneieitt  rematua  found  in  California,  brought  to  the 

ptii^e  of  the  J!k»ii!ntific  world  by  Professor  J.  D.  Whitney,  and 

if  erred  by  him  to  tht?  trrtinry  period,  exhibit  man  as  a  maker  of 

latruments  for  grinding  grain,  and  other  implements  of  stone, 

bd,  a»  far  a»  an  imperfect  skull  goes,  essentially  the  same  in  his 

ftatomioil  featuri's  as  now.     Or  should   those  instances  be  set 

ide,  aa  some  gfiologists,  waiting  for  further  discoveries,  are  in- 

1111x1   to  do,   we  still   have   remains  from   the  gravels  of   the 

bmmc  in  France,  as  well  as  the  Quae  and  other  localities  in 

^gland.     Some  of  these  last,  Mr,  Evans  believer,  date  back  to 

ll^  time  when  the  Needles  of  the  Isle  of  Wight  were  connected 

lib  the  mainland,  the  sea  of  Solent  was  the  mouth  of  a  river, 

bd  Britoin  was  probably  still  a  peninsula.    The  time  since  theee 

Hditions  existed  may  not,  be  says,  be  estimated  by  years,  but 

Iqueistionably  extends  back  an   immense  period   beyond  tliat 

Vered  by  history.     The  abundance  of  flint  implement  belong- 

f  to  the  gravels  above  referred  to  shows  that  man  was  tlien  and 

ftre  far  from  being  primitive. 

If  the  theory  of  evolution  be  true,  and  man  was  ever  in  a  tran- 
ional  or  strictly  primitive  state,  without  tools  or  implements,  it 
11  be  obvious  that  all  the  knowledge  we  can  expect  ever  to 
re  of  him  in  this  condition  must  come  through  the  remains  of 
own  body,  older  than  his  inventions,  which  will  c^rry  us  back 
I  further  towards,  if  not  to,  his  starting-point,  as  the  geologist 
carried  back  in  time  to  the  early  period  of  the  existence  of 
mala.  Even  with  regard  to  these,  geology  fails  to  reveal  to 
their  actual  beginning.  Possibly  the  early  remains  of  man 
y  never  be  known,  for  during  the  revolutions  which  have 
en  place  on  tlie  surface  of  the  earth  and  the  inroads  which 
sea  liaa  made  upon  the  land*  if  a  suggestion  of  Cuvier  may 
liooepted,  **  the  places  where  he  [man]  dwelt  may  have  been 
kriy  destroyed  and  his  bones  burled  at  the  bottom  of  the  ex- 
Dg  seas." 

t  is  almost  certain  that  his  bones,  if  simply  left  on  the  sur- 
;,  would,  like  those  of  land  animals  generally,  be  soon  entirely 
:Toyed,  either  by  the  effects  of  the  weather  or  by  their  consump- 
for  food  by  wild  animals.  Nothing  can  be  more  striking 
\  the  oomplete  destruction  of  the  bones  of  the  birds  and  rep- 
i,  some  of  gigantic  size,  which  once  thronged  the  shores  in 
valley  of  the  Connecticut  River.  Were  it  not  for  the  pres- 
ktion  of  their  seemingly  more  perishable  footprints,  the  mere 
vrledge  that  they  once  lived  would  not  now  exist.     The  same 
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is  doubtless  true  of  other  kinds  whose  habitat  was  inland,  and 
whole  races  of  mammals  and  birds  may  have  once  existed  of 
which  no  traces  whatever  remain,  and  this  too  within  compara- 
tively recent  times.  Keeping  these  considerations  in  view,  it 
seems  not  at  all  improbable  that  the  same  fate  may  have  be- 
fallen the  remains  of  the  earliest  man. 

As  the  ease  vnth  which  food  can  be  procured  determines  the 
habitat  of  animals,  so  also  it  determines  that  of  man,  and  this 
naturally  brings  him  to  the  shores  of  seas,  lakes,  and  rivers,  where 
it  can  be  had  with  the  greatest  ease.  It  is  hardly  conceivable 
that  he  could,  under  any  circumstances,  at  once  have  entered 
upon  an  agricultural  or  hunter  life,  since  these  both  require  expe- 
dients and  inventions  which  long  experience  and  education  alone 
can  give.  Without  tools  or  inventions  of  any  sort,  life  in  the 
forest,  it  would  seem,  would  be  for  him  almost  impossible.  Be 
this  as  it  may,  the  wide  geographical  distribution  of  shell-heaps 
shows  how  generally  man  has  been  attracted  by  the  kinds  of 
food  the  shores  yield,  including  not  only  shell-fish  but  fish  and 
game,  and  the  extent  to  which  they  have  supplied  his  wants  in 
his  early  periods.  They  are  found  at  intervals  along  the  whole 
Atlantic  coast  of  the  United  States  from  the  Bay  of  Fuiidy  to 
the  Gulf  of  Mexico,  on  the  shores  of  California  and  northward  to 
Behring's  Sea,  in  Central  America,  the  Gulf  of  Guayaquil,  on 
the  coast  of  Brazil,  Patagonia,  and  Terra  del  Fuego,  on  the  shores 
of  England,  Scotland,  Ireland,  France,  and  Denmark,  in  the 
Malay  Peninsula,  in  Australia  and  Tasmania,  and  will  doubtless 
be  discovered  in  still  other  parts  of  the  world. 

Besides  those  just  mentioned,  other  shell-heaps  have  been  found 
on  the  interior  rivers  of  the  continent,  especially  the  Mississippi 
and  its  tributaries.  Atwater,  who  was  the  pioneer  in  inquiries 
relating  to  them,  described  the  mounds  of  mussel  shells  on  the 
banks  of  the  Muskingum,  containing  various  articles  of  hailian 
make,  and  LeSueur  and  Say  explored  a  mound  at  New  Harmony, 
Indiana,  as  early  as  1826.  Since  then  Dr.  D.  G.  Brinton,  Dr. 
Cox,  Generals  Humphreys  and  Abbott,  and  Professor  C.  A. 
White  have  described  many  other  localities  in  the  great  Mis- 
sissippi Valley  where  they  exist  in  large  numbers,  and  show  how 
generally  the  habit  of  eating  shell-fish  prevailed  in  that  region. 
In  addition  to  the  fresh- water  shell-heaps  of  the  St.  John% 
Florida,  we  have  examined  a  well-defined  shell-heap  on  the 
shores  of  the  Concord,  in  Massachusetts,  consisting  of  Unto 
eamplanatusy  living  specimens  of  which  can  be  had  from  the  river 
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■ur  by.  This  sbelUheap  c!ontain»  etiarooal  and  pieces  of  workeil 
Sine  and  stont'.  It  had  been  previously  visitad  by  the  late  H, 
}m  Tlioreaa,  who  regarded  it  as  lui  ancit^nt  Indian  dwelling-place, 
^ugli  he  published  no  account  of  it.  Quite  recently  Professor 
trtt,  of  Cornell  University,  luis  explored  some  of  the  interior 
nh-water  sbell-mounda  of  RraziU  which  are  very  extensive, 
BBctiona  from  which  are  preserved  in  the  Peabody  Museum  at 
Ibnibridge. 

» The  study  of  the  works  of  man  from  the  oldest  shell-heaps, 
|e  only  retH>rds  left  of  the  progress  their  builders  had  made, 
ads  to  allow  that  he  was  as  far  advance<l  at  U*ast  as  are  the 
i»eruhle  creatures  the  traveler  meets  with  now  in  the  Straits 
Mi4gelliiii,  or  as  are  the  Dyacks  of  BomeoT  the  Australians,  or 
Andaman  Islanders.  In  other  woixls,  we  have  the  life  of 
1^1  manifested  now  in  a  condition  as  primitive  and  no  more  ad- 
|Dced  towards  civilization  than  in  the  earliest  prehistoric  periods 
liich  have  thus  far  been  studied. 

The  only  records  we  have  of  the  earliest  inhabitants  of  the  St. 

bn*8  River  are  the  sbell-moundd  and  the  comparatively  few  iin- 

kments  they  contain.     Judging  fix»m  these  of  the  progre^  the 

tiTea  had  made,  it  is  clear  that  they  too  had  passed  out  of  tlie 

imitive  stage,  had  become  hunters,  had  made  some  progress  in 

I  useful  arts  ;  and,  however  rude  their  implements,  they  were 

dl  at  could  only  have  been  the  result  of  long-continued  efforts. 

ley  have  left  no  signs  of  having  learned  the  art  of  agriculture, 

•  their  tools,  if  they  had  any,  may  have  been  of  a  perishable 

;ure.    In  the  oldest  mounds  no  pottery  has  been  discovered,  the 

Iders  of  them  no  doubt  having  been  ignorant  of  it.     Though 

)lement8  of  wrought  shell,  bone,  and  stone  ar^  met  with^  they 

not  numerous,  and  those  of  stone  from  the  interior  of  the 

iinds  are  quite  rare. 

rhe  bones  of  animala  obtained  by  hunting  on  land  are  in  com- 
fttively  small  numbers,  so  that,  far  UcS  indications  go,  the  older 
Ives  subsisted  chiefly  on  fish  and  shell-fish,  This  is  strikingly 
case  at  the  mound  on  Htmtoon  Creek,  Osceola  Mound,  the 
md  next  above  Blue  Spring,  ami  at  Ilonie  Landing.  Whether 
inhabitants  who  built  and  dwelt  upon  the  older  shell4ieapB, 
▼en  upon  the  later  ones,  were  the  same  people  the  first  ex- 
ers  found  occupying  the  shores  of  the  St.  John's  is  uncertain. 
I  Indians  who  lived  in  Florida  later  had  no  traditions  with 
krd  to  those  who  preceded  them  in  remote  times^  nor  is  it  to 
xpected  that  they  should  have,  for  they  were  not  the  descend- 
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ants  of  the  original  inhabitants,  but  were  comparatively  recent 
immigrants  themselves.  The  early  explorers  make  no  reference 
whatsoever  to  the  shell-mounds  on  the  river,  though  they  could 
hardly  have  failed  to  do  so  if  these  had  continued  to  be  occupied 
as  dwelling-places,  and  the  fresh -water  shells  were  still  to  be 
used  to  any  considerable  extent  as  articles  of  food.  They  dis- 
tinctly state  that  the  natives  lived  by  hunting  and  agriculture, 
describe  the  details  of  carrying  on  these  operations,  the  prepara- 
tion of  dried  meat,  and  mention  the  different  articles,  animal  and 
vegetable,  used,  their  mode  of  collecting  food  in  granaries,  and 
of  preparing  them  ;  but  nothing  is  said  of  the  shell-fish.  The 
inference  is  that  the  shell-mounds  had  already  ceased  to  be  occu- 
pied as  dwelling-places,  and  that  the  natives  had  outlived  the 
mode  of  life  which  gave  rise  to  them,  or  had  been  replaced  by 
others  of  different  habits. 

This  conclusion  is  consistent  with  the  fact  that  trees  are  now 
growing  on  some  of  the  mounds,  which  are  older  than  the  dis- 
covery of  America. 

Unfortunately,  we  have  no  satisfactory  means  of  making  a 
comparison  between  the  older  and  the  later  inhabitants,  derived 
from  parts  of  the  human  skeleton.  There  is  an  abundance  of 
crania  and  bones  taken  from  the  burial-mounds,  but  it  is  hardly 
safe  to  assume  that  these  represent  the  earliest  dwellers  on 
the  St.  John's.  The  bones  from  Osceola  Mound  and  those  from 
Rock  Island,  in  Lake  Munroe,  are  the  only  ones  we  have  met 
with  which  can  be  claimed  to  be  unequivocally  contemporaneous 
with  the  earliest  shell-heaps.  The  skull  from  the  first  of  these 
places  has  anatomical  peculiarities  which  differ  from  those  of  the 
skulls  of  the  burial-mounds,  but  as  there  is  but  one,  it  may  be 
exceptional. 

The  relation  of  the  older  to  the  later  inhabitants,  that  is,  of 
those  dwelling  on  the  St.  John's  centuries  before  and  at  the  time 
of  the  first  explorations,  must  remain  for  the  present  a  matter 
of  doubt.  We  need  more  complete  explorations  of  the  burial 
mounds  than  have  as  yet  been  made,  and  more  complete  anatom- 
ical comparisons  of  the  crania  and  bones. 


TIIK  CAVE  BEETLES  OF  KENTUCKY. 

BY  A.    8.   PACKARD,   JR. 

T^HOSE  who  have  gone  the  rounds  of  Mammoth  Cave,  crossed 
-*-  the  river  Styx,  with  its  muddy  banks,  passed  through  Fat 
Man's   Misery,  through  the  damp   passages  of  the  Labyrinth, 
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lunched  by  Richardson's  Springs,  know  that  not  a  little  dis- 
art  is  experienced  in  the  course  of   the   journey.     But  for 
tnjsect'bunter,  who  must  spend  hours  on  his  knees  in  seArch- 
I  for  the  leas  common  forms,  or  lit^  prune  on  his  face  on  dump 
d*  bonks,  —  the  bed  of  the  ancient  stream  which  tunneled 
;  theso  iinder;^round  passjiges,  —  wearied  vertebrae  and  knee- 
fla,  the  smoke  and  drippings  of  the  oil  lamps  or  candles,  are 
•drawbacks  which  must  he  endured  if  he  would  be  successful 
as  search  for  ca%'e  life.     By  two  or  three  weeks*  research  in  a 
;of  the  caves  of  Kentucky*  in  company  with  Professor  Shaler, 
of  the  Geologiciil  Survey  of  Kentucky,  and  with  the  aid 
P,  G,  Sanborn,  we  were  enabled  to  more  than  double  the 
iber  of  species  of  insects  known  to  inhabit  Mammoth  and  ad- 
caves^  and  to  discover  a  new  and  rich  cave- faun  a  in  the 
ir  caves  in  the  eastern  part  of  the  State  ;  while  in  examining 
yer's  Care,  in  Virginia,  not  known  before  to  be  tenanted  by 
eta,  some  twenty  species  were  discovered  by  the  writer*    The 
of  our  researches  on  the  spiders  of  these  caves  have  already 
an  in   the  Naturalkst  (ix.  274,  278),  by  Mr.  J,  H. 
myself.    In  the  present  brief  essay  I  propose  to  draw 
the  amount  of  variation  in  the  cave  beetles,  and  to 
early  stages  of  a  few  species,  referring  the  reader  for  more 
Ua  to  papers  hereafter  to  appear  in  the  memoirs  of  the  Geo- 
Survey  of  Kentucky,     It  may  hero  be  said  that  the  flies 
Xk  eSLamined  by  Baron  Osten  Sacken,  tlie  beetles  have 
tified    by  Dr.    J.    L.   LeConte,  white    the    Amphipod 
have  been  idi*n tified  by  Prof.  S.  L  Smitli,  and  papers 
igids  and  other  low  arachnids  and  the  mites  are  in 
le  of  preparation  by  the  writer. 

the  two  genera  of  blind  beetles  (^Anophthttlmu^  and  Ade- 

which  occur  in  caves  in   Kentucky  and  Southern  Europe, 

■Uer  form  is  Adelopitt.     Its  appearance  and  habits  are  very 

^m  from  those  of    t        *   'thnut.     It  belongs  to  the  family 

lying  beetles,  or  A;  ,  the  larger  species  of  which  are 

n  to  deposit  their  eggs  in  dead  birds,  mice,  etc.,  previously 

Qg  them  beneath   the  surface  of  the  soil.     The   Adelapa^ 

f«r,  is  allied  to  a  diminutive  member  of  the  family,  Catoj>$^ 

lecke  of  which  live  in  fungi,  carrion,  or  in  anta*  nests*    The 

^pn  f Plate  II.,  Figure  4,  enlarged),  named  Adi'lopn  hirttn  by 

Ikampf,  its  original  discoverer,  is  most  abundant  under 

es  at  Richardson's  Spring,  where  parties  have  for  many 

n  their  lanch,  the  remains  of  which  form  a  perennifid 
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pasturage  for  these  beetles.  It  is  probable  also  that  the  dead 
bodies  of  bats,  crickets,  and  smaller  insects  sustain  them  in  other 
caverns  and  in  different  portions  of  Mammoth  Cave. 

The  other  blind  beetles,  various  species  of  Anophthalmu9j  prey 
without  doubt  chiefly  on  living  objects,  perhaps  the  young  of 
their  own  kind  or  of  the  Adelope^  as  they  belong  to  the  family 
of  carnivorous  beetles,  the  Carabidce,  They  are  found  running 
over  damp  sand-banks,  sometimes  hiding  in  little  pits  under 
stones. 

Six  species  of  Anophthalmus  are  known,  of  which  A.  Tell- 
kampfii  is  the  largest  and  most  abundant, 
occurring  in  Mammoth  and  the  neighboring 
caves.  Next  to  this,  Anophthalmue  Mene- 
triesi  of  Motschultzy  is  most  common.  In 
the  grottoes  near  Mammoth  Cave,  Cave  City 
Cave,  and  Walnut  Hill  Spring  Cave,  near 
Glasgow  Junction,  Mr.  Sanborn  found  An* 
ophthalmue  pubescens  Horn.  In  Wyan- 
dotte Cave  A.  tenuis  Horn  and  A.  eremita 
Horn  are  the  only  blind  beetles  found,  and 
the  former  has  been  found  in  Bradford  Cave, 
Indiana,  by  Dr.  John  Sloan  and  myself. 
The  larger  number  of  species  occur  in  the 
Mammoth  Cave  region,  while  in  the  Carter 
caves  of  Eastern  Kentucky  only  one  species 
(Fia  17.)  AN0PIITIIALMU8.  (^A,  pusio  Hom)  occurrcd,  which  was  orig- 
inally discovered  by  Professor  Cope  in  Erbarts  Cave,  Montgom- 
ery Co.,  Virginia.  No  Adelops  has  occurred  away  from  the 
Mammoth  Cave  region. 

The  subject  of  the  degree  of  variation  in  these  cave  beetles  is 
an  interesting  one.  So  uniform  are  their  physical  surroundings : 
the  perpetual  darkness,  even  annual  temperature,  varying  but 
very  slightly  winter  or  summer,  unless  in  the  smaller  caverns ; 
the  dryness  of  the  air,  though  after  the  spring  freshets  the  caves 
are  doubtless  damper  than  at  other. seasons  of  the  year  (this 
may  not  be  the  case  with  Wyandotte  Cave,  which  is  remarkably 
dry  compared  with  Mammoth  Cave)  ;  all  these  conditions  most 
certainly  tend  to  produce  much  persistence  of  form  and  size  in 
these  beetles. 

I  will  give  a  few  notes  regarding  differences  in  size,  to  show 
how  much  variation  does  occur.  In  twenty-two  specimens  of 
Anophthalmus  Tellkampfii  (0.30  inch  in  length)  from  Salt  Cave, 
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^^^Hpbdaiatolj  no  cliff crt'Qco  from  a  number  of  examples  of 
^Hpie  fipecies  (ram  Mum  moth  Cave.     El<*vijn  A,  TMkampfii 
P^l^^hitoV  Cave,    a  small  cavern   near  the  surface,   did  not 
fw  in  any  reapect  from  a  immber  of  Mammoth  Cav«i  spiM^imens^ 
l^etB  measuring  0.80  inch.     Fourtei^n   ^4.   Tdlkampfii  col- 
^B  by  Mr.  Sanbom  in  Sugar  Bowl  Cave,  three  raiWs  north- 
^B|  Glasgow  Junotion,  were  the  same  as  those  from  Mammoth 
ve,  but  among  them  was  some  variation  in  size ;  the  longest 
mdual  was  O.tJO  inch,  the  shortest  0.25  inch.     Out  of  sixty- 
^B*   Ttllkampjii  coUecterd    by   Mr,   Sanborn  in    Long  Cave* 
Sy  one  mile  from  daylight,  the   longest  was  0,30  and  the 
|tot  was  0,25  inch.     Out  of   twenty-seven  specimens  of  A. 
BKn//fli  from  one  locality  in  Mammoth  Cave,  the  Labyrinth, 
Blount  of  variation  was  exceedingly  slight^  none  being  over 
^Bch  imd  the  smallest  0.27  inch  in  length. 
|p  smaller  species  of  Anophthalmus  mmnx  to  vary  more  than 
Utampfii^  probably  owing  to  the  fact  tliat  the  caveij  they  occur 
p  in  most  cases  smaller,  nearer  the  surface,  and  therefore  with 
equitable   temperatui-e  and  more   sudden   alternations  of 
I  and  rlryn<38B,     For  example,  of  eighteen  specimens  of 
I  the  largest  measured  0.20  and  the  smallest  0.16  inch, 
was  less  uniformity  in  size  among  these  than  in  A, 
npjii  from  Mammoth  Cave,  for  nearly  a  third  were  smaller 
be  others,  while  out  of  about  eighteen  A.  TAlkumpfii  only 
two  wore  dwarfed.     Individuals  of  Anophihabma  Mene- 
L(abo  a  smaller  species  than    Tdlkumpjii)  from  different 
^Tailed  somewhat  in  size.    The  Adelopti  hirtits  varies  more  in 
kOriton  than  the  species  of  Anophthalmu^ ;  thus  of  twenty- 
iples  all  taken  from  the  Labyrinth,  the  largest  wei-e  0.12 
and  the  smallest  0.09  inch.     Of  this  species  two  thirds 
ieji.    It  appears,  then,  that  there  is  a  slight  variation  in 
nd  tlie  main  factor  in  bringing  it  about  seems  rather  to  be 
ant  of  sufficient  food  than  any  other  cause.     The  tendency 
iution  is  to  a  diminution  of  size,  and  this  is  generally  among 
p,  where  the  climate  is  not  extreme,  owing  to  lack  of  suffi- 
food.     And  to  the  wanderer  in  these  great  grottoes  the 
bt  constantly  presents  itself  to  the  mind,  How  do  these  in- 
[few  and  scattered  as  they  are^  get  enough  to  live  on  ?     The 
hunger   they  must   undergo   was  well   illustrated   in 
>tte  Cave,  where,  on  kneeling  in  the  path,  one  could  see 
\dl  the  common  myriopod  of  that  cave  (^Scoterpes  t^av- 
\im  Cope)  gathered  around  the  hardened  drops  of  tallow 
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which  strew  the  pathways  of  that  wonderful  cave.  One  could 
almost  hear  them,  in  the  stillness  of  the  Titanic  corridors  and 
domes  of  that  magnificent  cavern,  exclaim  over  a  newly  fallen 
drop  of  tallow  from  our  candles,  '^  Here  's  richness  I  *' 

A  few  beetles  were  found  in  these  caves  which  had  evidently 
found  their  way  in  from  out-of-doors,  as  they  had  eyes  and  did 
not  differ  from  normal  specimens.  They  are  figured  on  the  ac- 
companying plate.^  Figure  1  represents  Batriaua  aprettu  LeC. 
(much  enlarged),  one  of  the  family  Paelaphidce ;  two  females 
were  found  at  the  end  of  Dixon's  Cave.  It  is  a  common  beetle, 
and  ranges  from  Vermont  to  Georgia,  according  to  Dr.  LeConte. 
Figure  12  represents  Quedius  fulgidus  (much  enlarged).  It  oc- 
curred in  Dixon's  Cave  and  also  in  Weyer's ;  it  is  a  common 
species  in  the  Middle  and  Western  States.  This  and  two  other 
Staphylinidce  or  rove  beetles,  represented  by  Figures  6  and  7, 
and  a  larva  of  this  family  (Figure  9)  occurred  in  different  caves 
and  all  had  eyes,  being,  evidently  fresh  arrivals  in  these  subter- 
ranean retreats. 

It  was  a  matter  of  much  importance  to  discover  the  larvae,  or 
young,  of  the  blind  beetles,  the  true  autochthones  of  these  caverns, 
in  order  to  ascertain  whether  the  young  are  born  blind,  particu- 
larly as  the  larva)  of  these  genera,  so  far  as  we  know,  had  not 
yet  been  discovered  in  Europe.  Systematic  research  in  different 
caves  soon  revealed  several  larvae,  both  of  Anophthalmu%  and  of 
AdelopB,  The  young  Anophthalmus  occurred  in  several  caves ; 
particularly  in  Salt  Cave,  on  damp  sand-banks,  under  stones. 
Figure  3  represents  what  is  without  much  doubt  the  larva  of  A. 
Tellkampfii.  This  larva  is  more  closely  allied  to  that  of  the  Eu- 
ropean Pterostichus  nigrita^  figured  by  Schiodte,  than  any  other 
form  with  which  I  have  been  able  to  compare  it,  but  the  body  is 
rather  slenderer,  the  head  much  longer  and  narrower,  and  the 
mouth-parts  longer,  while  the  caudal  appendages  are  shorter. 
The  end  of  the  body  is  like  those  of  Harpalud  and  Stenolophui^ 
as  figured  by  Schiodte,  but  the  mandibles  resemble  those  of  jETar- 
palus.     There  are  no  traces  of  eyes,  and  the  body  is  white  and 

1  Explanation  of  Plate  II.   Fif^ure  1,  Batrimu  sftretva.    Figure  3,  pnpa  of  Anopk- 
Ma/mtu  TtllkampJU.    Fi^^ure    3,  lanra  of  Anophthalmu§  Tdlhumpfii ;  3  a,  antenna ; 

3  6,  labium  and  palpi ;  3  c,  maxilla  and  palpi ;  3(/,  labium.    Figure  4,  Adelcp9  kirtut; 

4  a,  antenna  of  larva.  Figure  5,  larva  of  Adclops  hirtuM.  Figure  6,  a  StaphvUnid 
beetle.  Figure  7,  a  Staphylinid  l>eetlc.  Figure  8,  an  unknown  blind  Coleopteroaa 
larva  from  Hat  Cave,  one  of  tbe  Carter  caves.  Figure  9,  lanra  of  a  Stapli/linid 
beetle.  Figure  11,  blastodermic  cells  of  the  cave  spider,  ^n<Aro6ia  mammotUhia  {mt 
Naturaliat,  ix.  276).  Figure  12,  Quediut  fulyiduM,  All  the  fignrei  are  magnifled 
drawings. 
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lier  soft,  not  chitinous  as  in  most  Carabid  larvas.  There  is  no 
ilpturing  on  the  head,  and  but  a  single  claw  on  the  legs. 
A.t  the  same  time  and  in  the  same  sand-banks  occurred  the 
pa  (Figure  2,  enlarged)  of  the  same  species.  It  rested  in 
le  pits  or  cells  three  quarters  of  an  inch  long  under  flat  stones, 
i  was  eyeless  and  white,  with  the  harder  parts  of  the  mouth 
ley-yellow  in  color. 

rhough  the  pupa  of  the  Adelops  was  not  found,  two  larva; 
urred,  one  in  the  Labyrinth  of  Mammoth  Cave.  Figure  5 
resents  this  interesting  form,  and  4  a  one  of  the  antennae  mag- 
ed.  It  bears  some  resemblance  to  the  larva  of  Agathidium  (I 
>w  of  no  figure  of  a  young  Catops  with  which  to  compare  it), 
the  head  is  very  much  larger  and  nearly  as  wide  as  the  pro- 
racic  segments.  The  body  tapers  rapidly  from  the  prothorax 
^Jie  end,  and  is  provided  with  long  hairs ;  it  is  dull  white. 
)ie  are  no  traces  of  eyes. 


UNIVERSITY  INSTRUCTION  IN   BOTANY. 

BY  PR0FR880R   W.  O.    FARLOW. 

riTHIN  the  last  few  years  the  interest  of  the  public  in  bo- 
tanical questions  has  very  much  increased,  and  not  only  is 
"6  a  greater  demand  for  popular  lectures,  but  the  introduc- 
of  the  study  of  botany  into  the  common  schools  is  beginning 
e  seriously  agitated.     But  who  is  to  teach  the  subject  ?     If 
public  desire  to  have  botany  taught  in  the  schools,  it  is  not, 
>me  botanists  seem  to  suppose,  because  they  regard  botanical 
I  as  more  important  than  other  facts,  —  historical,  philological, 
—  but  because,  of  all  the  natural  sciences,  botany  is  the  most 
y  and  cheaply  adapted  to  the  school-room,  and  it  is  to  natu- 
listory  iii  some  form  or  other  that  the  public  look  for  a  rem- 
for  the  evil  of  book-cramming  and  memorizing  which  prevails 
or  schools.     But  although  botany  may  serve  to  counteract 
ml,  it  will  not  accomplish  that  object  unless  in  the  hands  of 
teachers,  and  the  very  first  requisite  of  a  good  teacher  is  a 
liarity  with  the  subject  he  is  to  teach.     If  the  introduction 
otany  into  the  schools  is  precipitated,  the  instructors  will 
»arily  be  those  who  are  already  overburdened  with  other 
ches  which  they  are  obliged  to  teach,  and  which  furthermore 
teach  in  exactly  the  way  in  which  botany  or  any  other 
ral   science   should   never   be  taught.     The   school-teachers 
selves  most  be  taught,  and  that  will  not  be  an  easy  task. 
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considering  how  little  time  they  have  for  study,  and  how  many 
of  them  have  reached  an  age  when  entering  upon  new  habits  of 
thought  is  not  easy.  Evidently,  if  there  is  to  be  any  instruction 
in  botany  in  the  schools  which  shall  amount  to  anything,  it  must 
come  from  those  who  have  studied  the  subject  at  college,  for  it  is 
in  the  universities  that  botanical  experts  are  found  as  instructors, 
and  it  is  only  there  that  any  systematic  and  continued  study  of 
the  subject  can  be  attempted.  Let  us  see  what  sort  of  botany  is 
taught  in  the  universities,  and  whether  any  improvement  is 
needed  or  to  be  desired. 

In  many  of  our  universities,  and  we  are  not  now  speaking  of 
agricultural  colleges,  which  must  be  classed  with  technical  schools 
rather  than  with  universities,  the  study  of  botany  is  elective,  and 
it  would  not  be  far  from  correct  to  say  that  it  is  chosen  by  a  mod- 
erately large  per  cent,  of  students  for  a  single  year,  and  contin- 
ued by  a  much  smaller  number,  perhaps  a  third  or  a  quarter, 
during  a  second  year.  In  all  our  colleges,  whether  botany  is 
compulsory  or  elective,  the  students  are  not  required  or  supposed 
to  have  any  previous  acquaintance  with  the  subject,  and  in  all, 
the  first  step  is  to  recognize  the  organs  of  flowering  plants  and 
to  learn  their  names.  As  soon  as  possible,  the  student  is  re- 
quested to  provide  himself  with  a  manual ;  a  number  of  flowers, 
from  the  field  or  the  hot  house,  as  the  season  serves,  is  then  placed 
in  his  hands,  and  he  is  required,  if  we  may  be  allowed  the  expres- 
sion, to  "  go  through ''  them.  This  last  process  varies  somewhat 
with  \lie  fancy  of  the  instructor  and  the  laboratory  facilities  of 
the  college.  Where  the  botanical  chair  is  combined  with  those 
of  zoology,  chemistrj',  and  the  modern  languages,  the  **  going 
through*'  consists  in  tracking  a  flower,  just  sis  though  it  were  a 
thief  or  a^woodchuck,  to  its  hiding-place  in  the  manual  by  means 
of  a  key.  A  neat  pencil  mark  against  the  specific  name  serves 
to  indicate  one  step  onward  in  the  mental  development  of  the 
student.  In  those  colleges  where  there  is  a  greater  division  of 
labor,  and  one  man  is  obliged  to  teach  only  botany  and  zoAogy, 
there  is  generally  provided  a  printed  schedule  in  which  the  stu- 
dent as  ho  proceeds  records  the  number  of  stamens  and  pistils, 
the  interesting  fact  whether  the  ovary  is  superior  or  inferior,  and 
other  similar  details,  until,  having  filled  his  schedule,  he  is  at  lib- 
erty to  turn  to  the  key  and  follow  the  course  we  have  previoiisly 
described. 

In  a  few  colleges,  during  the  first  year,  students  of  botany,  in 
addition  to  the  analysis  of  flowering  plants,  hear  a  few  lectures 
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Veryptogiimt^  or  vegetiiblo  phyniology,  bat  the  great  fiict  is 

■N*r  lost  sight  of  that  the  aim  and  end  of  all  botanical  instruction 

pit  thn  end  of  a  year's  study,  to  b^j  able  to  take  one's  manual, 

■^  with  a  certain  dogree  of  facility,  find  the  names  of  common 

liroring  plants.     That  is  the  first  task  to  be  accomplished,  and 

%  until  it  is  accomplished  is  any  student  to  be  allowed  to  take 

i&nything  else.     As  a  matter  of  fact,  comparatively  few  students 

IfBue  tlie  subject  for  a  second  year,  if  by  the  university  regula- 

Itis  they  are  allowed  to  give  it  tip ;  and  the  cjucstioii  suggests 

Uf,  What  18  tl»e  result  of  a  botanic^il  course  of  one  year  ?     The 

M^Btudents  who  have,  under  tlie  circumstances,  made  the  best 

■fttc  use  of  their  time,  are  able  to  analyze  simple  flowering 

intfl  with  tolerable  ease,  and  know  the  characters  of  some  of 

b  orders  of  pliienogtims ;  and   those  who   have  nut  studleil  so 

fthfully  are  perhaps  able  to  explain  to  a  cruelly  skeptical  father 

fit  A  rose-bush  is  very  much  like  an  apple-tree,  or  to  compan* 

^s  with  Emily,  who  has  just  returned  from  Miss  Stiiith^s  Instr- 

fion  for  Young  Ladies,  and,  after  some  mouths'  study,  is  not 

lie  sure  whether  the  calyx  is  inside  or  outside  the  petals. 

We  must  confess  that  it  seems  to  us  a  mistaken  notion  to  teach 

biny  as  though  the  naming  of  phienogams,  or  even  the  general 

Irpiiology  of  ph^nogams,  was  any  more  important  than  other 

ttcs.     We  know  from  experience   that  but  a  very  small  per 

it.  of  the  students  who  study  botany  in  college  ever  do  learn 

mgh  to  enable  them  to  analyze  fluwei^  with  any  ease,  and  that 

«n  the  few  who  can,  rarely  continue  the  study  after  leaving 

jra^  from  want  of  either  time  or  opportunity  for  herboriz- 

^■The  botanical  students  in  any  university  may  be  divided 

rttirce  classes  :  those  who  have  a  passion,  a  natural  aptitude, 

^^  subject,  whose  number  is  always  very  small,  and  includes 

^Vwho   are    to   become  the   experts  and  higher  teachers  of 

any  ;  those  of  good   ability  and  industry,  who  elect  botany 

auae  they  hope  to  find  it  an  aid  afterwards  when  they  shall 

ly  a  profession   or  become  school-teachers ;   and  tliose  who 

ct  the  study  as  part  of  a  plan  of  general  culture  and  im- 

vement*     Thei*e  is  a  fourth  class^  but  we  never  mention  that, 

ipoeed  of  young  gentlemen  whose  principal  aim  in  coming  to 

ftte  seems  to  be  to  get  as  little  good  out  of  it  as  possible.    We 

Tm  like  to  know  which  of  these  three  classes  is  benefited  by 

almost  exclusive  study  of  phienogams  for  the  fii-st  and,  in  the 

I  of  many  of  them,  the  only  year  i>f  their  botanical  studies. 

me  who  wish  for  general  culture  get  a  smattering  of  the  tech- 

y  «,  -  no.  6.  19 
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nicalities  of  one  branch  of  the  vegetable  kingdom,  and  are  in 
absolute  ignorance  of  all  the  rest.  Those  who  think  a  one  year's 
course,  as  at  present  arranged,  will  help  them  as  teachers,  will 
find  themselves  without  a  general  notion  of  the  vegetable  king- 
dom, without  which  it  will  not  be  easy  to  instruct  others.  The 
medical  man  will  find  that  he  would  be  able  to  recognize  several 
useful  plants  were  it  not  for  the  fact  that  they  do  not  grow 
within  several  hundred  miles  of  his  home,  and,  on  the  other  hand, 
that  he  has  no  knowledge  either  of  vegetable  histology,  which 
would  be  a  great  assistance  in  his  pathological  studies,  or  of 
fungi,  which  are  interesting  in  connection  with  the  origin  of  sev- 
eral diseases. 

If  we  look  at  the  effect  of  the  usual  training  on  the  first  class 
we  have  mentioned,  those  who  really  wish  to  become  botanists, 
the  conclusion  we  must  draw  is  not  flattering.  Why  is  it  that 
so  few  botanical  workers  are  found  in  this  country  ?  Where  are 
the  young  men  of  ability  and  enthusiasm  who  ought  to  be  work- 
ing up  some  of  the  interesting  botanical  questions  ?  They  are 
all  —  studying  zqplogy.  As  botanists,  we  cannot  of .  course  ad- 
mit that  botany  is  in  itself  any  less  interesting  than  zoology,  and 
if  we  turn  to  Germany,  for  example,  we  find  that  the  proportion 
of  young  men  who  enter  on  a  botanical  career  there  is  as  large  as 
that  of  those  devoting  themselves  to  zoology.  If  at  the  present 
day  we  are  feeling  the  want  of  young  botanists  to  investigate  or 
instruct,  we  must  not  forget  that  at  the  door  of  every  botanical 
lecture-room  the  would-be  enthusiast  has  encountered  a  manual 
of  flowering  plants,  through  which  he  must  make  his  way  if  he 
would  see  any  light  beyond.  What  wonder  that  many  were  at- 
tracted to  the  other  house,  where  manuals  were  not  so  much  in 
vogue,  and  the  study  of  development  encouraged.  It  must  be 
said  with  shame  that  not  a  single  work  on  the  development  or 
minute  histology  of  any  plant  or  group  of  plants  has  ever  been 
written  by  an  American,  if  we  except  some  of  Sullivant's  bry- 
ological  works.  It  has  finally  become  the  prevailing  belief  that 
if  one  would  do  anything  for  botany  he  must  find  or  make  new 
species.  It  is  certainly  of  the  greatest  importance  that  event- 
ually all  species  of  plants  should  be  described,  but  it  is  very  inja- 
rious  to  have  one  who  has  not  a  large  library  and  herbarium  at> 
tempt  to  decide  what  is  new  and  what  is  not. 

We  would  by  no  means  disparage  the  systematic  stody  of 
phasnogams,  but  by  conveying  the  idea  that  such  a  study  un- 
derlies and  is  the  key  to  the  whole  science  of  botany,  numben 
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■young  men  wboae  talents  and  servioiss  oould  ill  be  Bpar<?d 
■1^  been  driven  to  other  brnnches  of  natural  history.  Tho 
kt  midtatke  seems  to  ub  to  have  been  thiit  it  has  been  at- 
ppted  to  educate  all  wlio  study  botany  aa  though  they  intended 
HMOme  botanical  specialista  in  the  department  of  descriptive 
■jtoOgauiy,  whereas  nut  one  in  a  thousand  has  such  an  inten- 
■1  or  desire. 

nr«  would   see  the  instruction   in  botany  for  the  first  year 

Bier  directed  to  gi%^e  a  good  general  view  of  the  whole  vege- 

Me  kingdom,  than  to  enable  the  student  to  follow  out  specific 

mlyniH  in   any  one   department.     We   would   not  forget  that 

lany  ia  one  of  tlie  divisions  of  biology ;  we  would,  as  far  as  pos- 

ln,  asamine  plants  in  action,  and  would  let  the  student  devote 

I  time  for  the  first  year  to  the  examination  of  a  few  illustrations 

tlie  different  types  of  vegetable  life,  from  the  liigheat  to  the 

fe^t,  without  any  attempt  at  teaching  particular  genem  and 

l(ie&     We  would  teach   the  student  how   to  investigate  for 

pelf ,  and  avoid  imparting  any  encyclopiedic  knowledge.     At 

I  close  of  one  year's  study  the  student  would  be  in  a  condi- 

I  to  know  in  which  direction  he  prefers  to  work,  and  in  his 

0od  and  later  years  of  study  he  could  pursue  more  and  moi-e  in 

ail  tlie  department  which  his  own  taste  may  dictate,  not,  how- 

r»  entirely  neglecting  others.     We  think  it  absolutely  neces- 

f  that  in  the  first  year  of  study  a  genend  course  should  be 

Btiedf  in  which  the  student  should  be  obliged  to  think  for  him- 

I  and  should  not  be  allowed  to  depend  on  books. 

'o  enter  into  particular,  we  should  prefer  something  of  this 

I:  We  suppose  the  college  term  to  i^gin  about  the  first  of 

E>ber  and  end  the  fir^t  of  tlie  following  July,  and  that  the 

lent  spends  three  houi*s  a  day  for  three  days  in  the  week  in. 

laboratiiry,  or^  in  case  a  lecture  is  given  on  any  day,  only  two 

n  of  laboratory  work.     The  material  is  selected  to  suit  the 

lite  of  the  Northern  States. 

CTODEit  AND  NovEMBEB.  —  One  lecture  a  week.     (A.)  II- 
ntioQJi  of  Palmella^  Noftoe^  0$eHlaria^  2>^*r/it<f#,  S'pirof/yra^ 
to  show  the  structure  of  the  cell,  and  accpure  facility  in  the 
>f  the  compound  microscope  and  in  making  preparations, 
It)  MyzomycHes^  t-o  examine  the   pltismo<lium.     Nitella^  to 
^le  movements  of  protophism. 
K  Mueor  Syit/f/itci,  to  illustrate  conjugation, 
>.)  Perono9pora  viticoln^  to  show  oospores  and  zoos]K>res. 
IBEB,  Jakuary,  and  Februaby. —  (A.)  Baiidiomy- 
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cetea^  illustrated  by  Agaricus^  Lactarius^  Corticium^  etc.,  alco- 
holic material,  to  show  structure  of  mycelium  and  hymenium. 

(B.)  Ascomycetes^  showing  ascospores,  conidia,  pycnidia,  etc., 
illustrated  by  Eurotium^  Phyllactinia^  MicrospKoeria^  Peziza^ 
Morchella,  Sphoeria  morbosa^  Sphceria  herbarumy  Hypomyces^ 
etc. 

(C.)  Lichens  of  different  kinds. 

(D.)  FucuSy  Laminaria^  Ectocarpus^  Polysiphonia^  Callith- 
amnion,  (These  last  can  be  obtained  alive  in  winter  by  those 
living  near  the  sea-coast,  and  all  except  Fucus  can  be  kept  per- 
fectly well  in  alcohol.) 

The  subjects  just  mentioned  for  December,  January,  and  Feb- 
ruary should  occupy  two  days  out  of  the  three,  part  of  the  time 
being  spent  in  attending  lectures  and  part  in  laboratory  work. 
The  third  day,  the  organography  of  flowering  plants  should  be 
studied. 

March. —  (A.)  Ferns  and  mosses,  structure  of  prothallus 
and  fruit,  one  day  in  the  week. 

(B.)  Vegetable  physiology,  one  day. 

(C.)  Organography  of  flowering  plants,  one  day. 

April,  May,  and  June.  —  One  day  a  week  to  histology  of 
higher  plants.  Two  days  to  analysis  of  flowering  plants.  With 
a  certain  number  of  lectures  on  vegetable  physiology,  and  in 
early  summer  a  glance  at  the  Uredinei^  illustrated  by  acidial 
and  uredo  forms  and  dried  material  of  teleutospores. 

Such  would  be  the  course  which  we  should  advise  for  a  person 
old  enough,  and  with  sufficient  previous  training  to  be  admitted  to 
college.  For  persons  in  their  first  and  second  childhood,  kinder- 
garten methods  will  do  very  well,  but  for  young  men  we  prefer 
work.  The  course  we  have  laid  down  requires  work  with  the 
compound  microscope  from  the  very  beginning.  There  is  no  de- 
nying that  the  microscope  has  caused  a  revolution  in  botany,  and 
no  botanist  of  the  present  day,  no  matter  what  department  be 
may  take  up,  can  afford  to  be  ignorant  of  the  practical  working 
of  that  instrument.  Vegetable  histology  is  the  very  A  B  C  of 
botany,  and  no  botanical  work  can  be  solid  unless  it  rests  on  that 
foundation.  To  be  sure,  the  microscopical  societies  have  done 
their  best  to  bring  the  microscope  into  disrepute,  by  encouraging 
the  notion  that  there  is  a  department  of  microscopy  apart  from 
botany,  zoology,  and  pathology,  and  by  striving  to  recommend  to 
the  public  large  and  expensive  instruments,  which,  however  per- 
fect they  may  be  optically,  are  ill  adapted  for  steady  work  mod 
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m  the  slfrnd^r  means  of  most  young  people.     The  microscope  as 

■.optical  instrument  comes  under  the  province  of  physics,  and 

■eroecopy  is  no  more  ii  ikeience  apart  from  biology  wnd  pathol- 

ly  than  b  cutlery*     We  might  just  as  well  have  a  department 

i  cutlery  in  which  we  c(»iild  include  those  animals  and  plants 

■lich    art«   usually  studied  by  sections   made  with    razors  and 

pives.     Every  college  where  botany  is  taught  should  be  pro- 

Hcd  with  a  number   of   compound    raieroseojies.     Microscopes 

Bjciently  good  for  ordinary  purposes  can  be  purchased  in  Eu- 

we  for  thirty  dollars  gnld,  or  even  somewhat  less,  and  can  be 

Bporied  fr^-e  of  duty  for  college   use.     Even   with  duty  paid, 

fly  dollars  ought  to  secure  a  very  fair  French  or  German  mi- 

ioscope. 

{[Our  proposed  course  implies  a  tolerably  large  proportion  of 

Iboratory  work,  and  we  may  be  allowed    here    to   say  a    few 

prds  on  what  seems  to  be  a  growing  evil  in  this  country,  the 

mm  of  laboratories*     A  few  years  ago,  when  it  was  seen  that 

itrQction  in  natural  history  could  not  be  imparted  successfully 

Im  books  alone,  laboratories  were   introduced  to  remedy  the 

IL     It  was  said.  In  tlie  laboratory  the  student  will  see  the  ob- 

|ki|M|f ;  he  will  learn  to  compare^  to  reason,  and,  instead  of 

pHiPKliiimitting  a  number  of  pages  to  memory,  he  will  have 

practical  knowledge  of  the  subject     But  the  laboratory  system 

m  worked  in  a  curious  way,  although  in  a  way  which  might 

jre  been  anticipated,  and  it  has  not  proved  such  a  complete 

Snaroea  as  bad  been  expected.     If,  on  the  one  hand,  to  those 

no  are  anxious  to  learn  and  are  fond  of  investigation,  laboratory 

ercisee  are  of  incidculable  value^  it  must  be  said,  on  the  other 

od,  that  the  average  American  student  is  thoroughly  impressed 

til  the  idea  that,  if  he  does  not  understand  a  thing  at  once,  it 

the  business  of  the  instructor  to  explain  it  to  him.     It  never 

mni  to  him  that  it  may  be  for  his  advantage  to  work  the  thing 

i  himaelf.     From  childhood  up,  having  been  taught  that  cdu- 

tion  consists  in  the  acquisition  of  facts,  he  cannot  see  that  the 

re  process  of  acquiring  a  fact  may  be  of  more  importance  than 

;  fiict  itself.     But  the  case  is  even  wor«e.     The  fourth  ehuss  of 

dents  which  we  described,  those  who  wish   to  have  as  easy  a 

m  as  possible^  regard  the  laboratories  as  especially  created  for 

I  purpose  of  escaping  study,  and  to  the  labonitories  they  flotrk 

crowds.     They  seriously  interfere  with  the  work  of  the  good 

dents,  by  compelling  the  instructor  to  spend  a  great  part  of 

tiine  in  explaining  things  which  they  ought  to  work  out  for 
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themselves.  If  a  shirk  is  a  nuisance  in  the  lecture-room,  he  is 
tenfold  a  nuisance  in  the  laboratory,  where  he  wastes  not  only 
time,  but  room  and  working  materials. 

Were  the  courses  in  our  colleges  elective,  in  the  true  sense  of 
the  word,  this  difficulty  of  the  crowding  of  laboratories  by  stu- 
dents who  are  not  in  earnest  would  not  arise.  But  even  where 
the  botanical  course  is  nominally  elective,  there  is  a  certain  com- 
pulsion employed  in  the  form  of  check-lists  or  compulsory  recita- 
tions. As  it  is,  we  see  no  other  way  out  of  the  difficulty  than  to 
divide  a  botanical  class  of  any  size  into  two  sections ;  one  includ- 
ing those  who  are  willing  to  work,  who  should  have  laboratory 
privileges  ;  the  other  including  the  shirks,  who  should  be  re- 
quired only  to  attend  lectures  and  recitations,  and  who  should,  of 
course,  be  marked  on  a  lower  scale.  There  is  no  good  reason 
why  a  college  should  provide  laboratory  room  and  equipments 
for  those  whose  principal  object  in  going  to  the  laboratory  is  to 
try  to  worm  out  of  the  instructor  the  questions  of  the  next  ex- 
amination paper.  There  is  another  class  of  well-meaning  but 
exasperating  students,  birds  of  passage  we  must  call  them,  who 
have  usually  not  more  than  fifteen  or  twenty  minutes  to  spend 
at  any  one  time  in  the  laboratory.  We  see  no  reason  why,  if  a 
student  actually  has  no  time  at  his  disposal,  he  should  be  allowed 
to  throw  a  laboratory  into  confusion  by  a  series  of  abrupt  en- 
trances and  as  abrupt  departures. 

We  have  purposely  omitted  any  lectures  on  economic  botany 
from  our  proposed  course.  However  useful  a  study  it  may  be 
for  apothecaries,  it  is  entirely  unadapted  to  college  students. 
They  might  just  as  well  try  to  learn  so  many  pages  out  of  the 
dictionary.  It  would  be  very  desirable  to  remember  the  names 
and  orders  of  a  large  number  of  useful  and  injurious  plants. 
But  no  one  ever  does  who  is  not  obliged  to  lecture  twice  a  year 
on  the  subject,  and  even  then  he  is  compelled  to  refresh  his  mem- 
ory by  frequent  perusal  of  certain  books  whose  titles  we  will  not 
mention,  for  fear  that  it  may  be  said  that  we  are  betraying  pro- 
fessional secrets. 

In  Germany  the  botanical  professors  generally  give  a  princi- 
pal course  of  lectures,  which  is  attended  by  those  who  are  pay- 
mg  particular  attention  to  the  science,  and  a  shorter  accessory 
course,  on  some  limited  subject,  which  is  attended  by  those 
who  simply  wish  to  know  what  is  going  on  in  the  botanical 
world,  without  making  any  detailed  study.  It  seems  to  us  that 
something  similar  would  be  advisable  in  this  country.     There  is 
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ijB  a  number  of  ^tuilenis  who  would  like  to  hear  a  few  lect- 
on  some  of  the  most  ititerestitig  topics  relating  to  botany, 
lenta  intendiog  to  becorno  clergymen,  lawyers,  bnsinesa  men, 
time  IB  80  occupi^^d  with  historical  or  philosophical  courses 
Uiey  could  not  take  a  regular  botanical  course.  The  few 
teute9  wiiich  thoy  could  spend  in  a  laboratory  would  be  time 
rown  away.  They  want  a  few  plain  lectures  on  some  limited 
ttc,  and  the  topic  should  be  changed  from  year  to  year.  On 
I  year  there  might  be,  for  instance,  six  lectures  on  fertilization 
liighi^r  plants.  The  next  year  a  course  on  the  lower  limit  of 
f  vegetable  kiiigdotn.  Or  there  might  be  two  or  three  courses 
lures  during  the  same  year. 
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kw  StGGKSTiONS  ow  Tree-Plakting.* — The  focreaied  iiUer- 
kenrd  of  late   in   arboriculture  may  be  attributed  in  piirt  to  a 
Uiiig  ^ense  tliat  we  have  been  foresl-^pencUhriftfi,  arnl  that  it  h  about 
}  for  119  to  begin  economising,  and  if  possible  repair  our  wai^tcd  j»at> 
my.    There  is  a  vagne  fear  that  certain  dangers  are  impeudiog  over 
I  n  penalty  for  reckleasly  clearing  the  timber  lands,  and  there  seems 
I  n  very  general  wish  that  oar  neighbors  should  do  something  at  once, 
^rhat  to  do  and  how  to  do  it  are  not  so  clear, 
^■oume  of  lectures  last  winter  at  the  Lowell  Institute,  Dr.  Hough 
^nhink  statement  of  the  difficulties.    In  the  Eastern  States  the  tra- 
ns of  two  hundred  years  are  against  tree*planting  ;  there  is  no  oon- 
of  action  in  any  community ;  there  are  many  contingencies  which 
render  the  scheme  iu  any  one  case  n  very  hazardous  one,  and  there 
all  erents,  a  long  time  to  wait  for  any  pecuniary  profit, 
Ktidea  these  difficulties  we  may  state  another,  numely,  that  In  few 
i  are  the  assessors  of  taxes  in  a  right  frame  of  mind.     And  80  each 
would  gladly  see  his  neighbor  do  something  at  once.     This  little 
hlet  by  Mr.  Sargent  gives  many  sensible  hints  as  to  what  to  do, 
re  call  attf'ntion  to  the  paper  because  it  is  a  practical  one,  advo- 
f  pr  methoiJs,     Meanwhile^  as  our  communities  are  acting 

roTc.  .4  J.  j[ihrop*s  suggestion  to  plant  centennial  trees  in  the  towns 
mr,  can  they  not  try  a  few  centennial  forests  ? 
it    Pflaxzexwklt    Nobweoeks."  —  This  work  is   in  two  parts. 
\t%U  pubH)»hed  in  187^,  i&  a  general  account  of  the  physical  features 
inray  and  Sweden,  with  particular  reference  to  the  distribution  of 

Fmg  Sti^ttioru  on  Tref-Piantin^,  By  C  S.  S argent,  A,  B.,  Director  of  the 
I  Artoreiuni  of  UArvsrd  University*  From  Report  of  MaisachuMtU  State 
9f  Agrkaltufe,  187&. 

I  PJhmmwtil  Norwtgmi.  Voq  Da,  F.  C  ScHeiisLaa.  (The  Yegtstation  of 
f,  hy  Proftttor  SebUbeler,  of  the  Universitjr  in  Chnftitnim*) 
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wild  plants  and  the  cultivation  of  the  useful  ones.  The  second  part  bears 
the  date  1875  and  is  more  special  in  its  nature,  being  in  fact  a  popular 
flora  of  Scandinavia.  The  volumes  are  interesting  throughout.  We 
shall  hope  to  transfer  to  our  General  Notes  some  of  Professor  Schtibeler*8 
statements  respecting  the  remarkable  climate  of  Norway,  and  the  occur- 
rence of  Southern  plants  near  the  Arctic  circle. 

BoTANiscHER  Jahresbericht.*  —  Annual  Report  on  Botany,  bj  Dr. 
Just,  of  Carlsruhe.  Tlie  second  year  of  this  valuable  compendium  is  an 
improvement  on  the  first.  The  several  departments  of  botany  are  con- 
ducted by  different  men,  chiefly  specialists,  and  in  a  careful  manner.  The 
articles  which  have  appeared  in  the  journals,  and  proceedings  of  societies, 
are  given  in  abstract.  Besides  these  there  are  very  good  critiques  of  the 
botanical  books  for  the  year  (1874).  The  Year-Book  is  of  great  value 
to  all  botanists  who  wish  to  keep  up  with  the  published  researches,  and 
who  have  not  time  to  study  all  the  journals.  It  must  be  said,  moreover, 
that  the  range  of  periodicals  from  which  Dr.  Just  and  his  associates  have 
selected  their  notes  is  very  wide,  comprising  many  chemical  and  agricult- 
ural journals,  which  are  not  likely  ordinarily  to  fall  in  a  botanist's  way. 
Technologists  and  chemists  have  had  their  annuals  for  several  years,  and 
it  is  high  time  that  botanists  should  fare  as  well.  Botanists  ought  to  con- 
gratulate themselves  that  the  task  has  fallen  into  such  good  hands,  and 
they  should  see  to  it  that  the  enterprise  is  sustained. 

Kneeland's  Amekican  in  Iceland.^ — This  little  book,  issued  about 
the  same  time  as  Judge  Caton's  Summer  in  Norway,  affords  fresh  evi- 
dence that  American  tourists  are  taking  more  interest  than  formerly  in 
Northern  Europe,  particularly  the  Scandinavian  peninsula  and  the  isl- 
ands to  the  westward,  the  homes  of  the  Northmen.  Dr.  Kneeland's 
book  is  an  intelligent  and  by  no  means  dull  account  of  Iceland,  preceded 
by  pleasant  sketches  of  the  Orkney,  Shetland,  and  Faroe  Islands,  as 
seen  during  a  voyage  of  a  few  weeks  in  1874,  the  year  of  the  thousandth 
anniversary  of  the  settlement  of  Iceland  by  the  Northmen. 

Our  readers  will  examine  with  much  interest  the  chapter  on  the 
Physical  Characters  of  Iceland,  in  which  the  author  adopts  the  view 
that  Iceland  was  uplifted  towards  the  end  of  the  glacial  epoch,  and  that 
this  explains  the  traces  of  a  milder  climate  in  Greenland  before  the  ad- 
vent of  man.  At  present  the  geographical  |)Osition  of  Iceland  is  there- 
fore very  important,  as  '^  with  Jan  Meyen  and  Spitzbergen  it  forms  a 
natural  barrier  against  the  desolation  of  Northern  Europe  by  the  ice 
from  Arctic  regions ;  should  Iceland  disappear  beneath  the  waters,  Nor- 

1  Berlin:  Gebriider Born trager,  1875,  1876. 

3  An  American  in  Iceland.  An  Account  of  its  Scenery,  People,  and  Histoiy.  With 
a  Description  of  its  Millennial  Celebration  in  August,  1874;  with  Notm  on  the 
Orkney,  Shetland,  and  Faroe  Islands,  and  the  Great  Eruption  of  1874.  By  SAMinii. 
Knebland.  With  Map  and  Nineteen  Illustrations.  Boston:  Lockwood,  Brooks,  & 
Co.     1876.     12mo,  pp.  326.     $2.50. 
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woold  bjivo  the  cold  of  Greenland,  the  north  of  Eogliind  would 

Dme  froxen,  and  Greenland  would  be  green  again." 

low  that  we  h»vo  in  Montana  the  Yellowstone  Park,  with  tUi  hun- 

|ds  of  gey  Hem,  Home  throwing  loftier  Btreonis  than  the  Cireat  Geyser 

Knd,  which  sendn  a  sliuwer  not  over  onu  hundred  feet  litgh,  the 

Jy  Valley  of  Iceland   nmst  hereafter  a»Huni»^  a  more   modest 

\  our  geographien*     But  for  many  years  more  travelers  will  soo 


-itiC^J 


EHurTioN  or  Stroicii,  Ayn.   5, 

ey»er  of  Iceland  than  those  of  Montana.  Our  figure  (18),  kindly 
led  by  the  publishers,  illustrates  the  Strokr  or  *♦  churn  **  geyser,  after 
ps  been  irritated  •^by  pounng  a  cartload  of  »oda  down  its  capadoos 
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throat*'  The  column  of  water  is  about  one  hundred  feet  high,  and  while 
the  geyser  is  recovering  from  the  effects  of  this  novel  emetic  we  leave 
the  subject  of  Iceland  and  its  sensitive  interior. 

Hassard*s  Floral  Decorations.*  —  This  little  manual  seems  to 
us  to  be  quite  novel  in  some  of  its  features,  and  certainly  very  attractive. 
It  will  afford  many  a  new  suggestion,  and  the  hints  are  in  good  taste. 
We  select  the  titles  of  a  few  chapters  to  give  some  idea  of  the  scope  of 
the  work :  Preparing  Flowers,  Wiring  Flowers,  Gumming  Flowers, 
Keeping  Prepared  Flowers  Fresh ;  Plants  through  the  Table,  Decora- 
tions for  Buffets ;  Table  Decorations  for  Christmas  Day ;  Arrangement 
of  Fruit  for  Dessert ;  Vases  for  the  Breakfast-Table ;  Vases  for  the 
Drawing- Room ;  Button-Hole  Bouquets  and  Coat  Flowers ;  Pot  Plants 
in  Rooms;  Window  Gardening,  Hanging-Baskets,  Fern-Cases,  Stands 
of  Plants ;  Plant-Stands  for  Halls ;  The  Grouping  of  Plants  in  Rooms. 

Recent  Books  and  Pamphlets.  —  Myths  of  the  New  World.  By  D.  G.  Brio- 
ton.  Second  Edition,  rerised,  from  New  Plates.  New  York:  Henrj  HoU  &  Co. 
8vo.    S2.50. 

Angola  and  the  River  Congo.  By  Joachim  John  Monteiro.  With  Map  and  Bins- 
trations.    New  York  :  Macmillan  &  Co.     1876.     12mo,  pp.  354.    $2.50. 

Contributions  k  I'Histoire  de  la  Vdsicule  germinatiTe  et  du  premier  Nojaa  embry- 
onnaire.    Par  ]§klouard  van  Bcneden.    Braxelles.    1876.    8vo,  pp.  50.    With  a  Plate. 

Beobachtungen  uber  die  Arten  der  Blatt  und  Holzwespen.  Von  C.  O.  A.  Brischke 
und  Dr.  G.  Zaddach.    4to,  pp.  23-89.     1875.    With  Three  Plates. 

Birds.  (From  the  Encyclopsedia  Britannica,  ninth  edition,  iii.  728-778.)  By  AlfM 
Newton.    4  to. 

Geological  Survey  of  Alabama.  Report  of  Progress  for  1875.  By  E.  A.  Smidi. 
Montgomery,  Alabama.     1876.     8vo,  pp.  220. 

Geological  Survey  of  New  Jersey.  Annual  Report  of  the  State  Geologist  for  the 
Year  1875.     By  Geo.  H.  Cooke.     Trenton.     1875.    8vo,  pp.  41.    With  a  Map. 

The  Affinity  of  the  Mollusca  and  Molluscoida.  By  W.  K.  Brooks.  (From  the 
Proceedings  of  the  Boston  Society  of  Natural  History,  xviii.  225-235,  1876.) 

Botanical  Articles.  By  Prof  W.  G.  Farlow.  Extracted  from  the  Bulletin  of  the 
Bussey  Institution,  March,  1876.     8vo,  pp.  404-454.     With  Six  Plates. 

Bulletin  of  the  United  States  Geological  and  Geographical  Surrey  of  the  Terri- 
tories. Vol.  ii..  No.  2,  Art.  1.  Studies  of  the  American  Falconidas.  By  Robert 
Ridgway.  Art.  2.  Ornithology  of  Guadaloupe  Island.  By  Robert  Ridgway.  Wash- 
ington, D.  C.    April  1,  1876.    8vo,  pp.  91-195.    With  Two  Platee. 

Notes  on  the  Locust  Invasion  of  1874,  in  Manitoba  and  the  Northwest  Territories. 
By  G.  M.  Dawson.  Montreal.  1876.  8vo,  pp.  16.  (From  the  Canadian  Nataral- 
ist.) 

Bulletin  of  the  Museum  of  Comparative  Zoology.  Vol.  iii.,  Not.  11-14.  Cam- 
bridge.    March  27,  1876.     8vo,  pp.  273-348. 

Transactions  of  the  Kansas  Academy  of  Science.  Vol.  It.  Topeka.  1875.  8to, 
pp.  63. 

1  Floral  Dfcorations  for  the  Dwelling- House.  A  Practical  Guide  to  the  Home  Ar- 
rangemenU  of  Plants  and  Flowers.  By  Annie  Habbard.  American  Edition,  revised. 
With  many  Illustrations.  London  and  New  York  :  Macmillan  &  Co.  1876.  ISmo, 
pp.  166.     $1.75. 
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GENERAL  NOTES. 

BOTANY*' 

I  TBR  Ratk  of  Moyeuknt  of  Water  in  Plants.  —  This  subject 
beeu  frequently  investigatecl  ftlnee  the  time  uf  Ilaleii  and  liotiuet. 

ifettor  Sach«,  of  WUrj&hurg^  gave^  ixa  the  recruit  of  his  oli^ervaliuuji, 
mte  of  23  centimetres  aa  hour*     McNab,  in  1871,  made  use  of  a 

lUoD  of  a  salt  of  Itthuim,  and   tracetl  it   iu   its  course  tlirough  the 

Euing  to  the  coocluiiiou  tliat  tlie  mte  woi  4G  cetitiinetrefi  an  hour. 
lues  are  regarded  by  Sachd  hlin^elf  and  others  as  too  low*  The 
are  re^rded  by  Professor  PHtzer,  of  Heidelberg,  as  unsatisfac- 
;  and  he  suggested  m  1673  another  which  ytetdetl  very  remarkable 
Jta»  He  allowed  the  soil  iu  some  flower-pots  coutaitaijig  plants  to 
•o  fiu*  as  to  cause  drooping  of  the  leaves*  Then  liu  nuir«l  the  posi- 
of  tbe  leaves  by  means  of  needle  pointSi  aud  watered  the  soil  freely. 
liaves  recovered  their  former  positions  rapidh\  v>d  the  times  were 
rred.  Tfie  rate  of  5  metres  an  hour  was  the  liighest  uotod*  In 
iria  Ad^iUoda  leaves  254  centimetres  above  the  ground  moved  in 

rnutes  after  the  soil  was  watered*  In  1874  McNab  repealed  the 
experimeuts  and  obtained  a  higher  rate  than  before^  nearly  40 
^  in  the  hour.  Looking  upon  this  as  too  low,  Piitzer  has  again  ex- 
Dented,  this  dmo  with  litliium  nitrate*  The  water  employed  con* 
d  one  half  of  one  per  ccnL  of  the  salt.  The  plants  nseil  were  cut 
r  the  Holution.  and  the  cut  end  immersed  therein  for  a  while.  Upon 
vnl  the  plant  was  cut  in  lateral  halves  from  aliove  downward^  and 
parta  were  tested  spectroncopically.  Twigs  of  Philadelphus  gave 
ImAmtitus  6,  and  Helianthus  10  metres  in  the  hour.  The  highest 
observed  was  in  the  case  of  a  sunflower  with  leases  in  bright  sun- 
;  her©  it  was  22  metres  in  the  hour.  The  results  of  later  obscrva- 
are  promised. 

s  Influence  or  Light  on  the  Color  of  Flowkhs*—  It  waa 
I  by  Sachs  a  dozen  years  ago  that  the  blossoms  of  many  plants  can 
yp  normally  in  perfect  darkness.  Plants  which  have  a  goi^il  supply 
kborated  material  stored  up  in  bulbs  or  tubers  were  observed  to 
ftowers  of  normal  shape  and  color,  even  when  all  the  leaves  had 
I  and  the  flower-buds  opened  in  a  dark  room.  If  the  buds  are 
Ed  in  opaijue  ca^es,  but  the  leaves  exposed  to  sunlight  so  thai 
hition  is  unhintlered,  tlic  color  and  shape  of  the  Dowers  remain 
L  There  were  noticed  by  Sachs  a  few  slight  exceptions*  Com- 
asturtium  blooming  in  the  dark  had  flowers  more  yellow  than  usual ; 
ower  had  smaUer  and  brighter  yellow  blossoms  tlian  those  which 
1  in  the  light ;  scarlet-runner,  brilliant  ilesh-red  flowers ;  l^rge 
ngon,  usually  having  flowers  of  deepest  red,  had,  when  blooming 
dark,  corollas  which  were  while  blotched  with  rose,  aud  on  the 
*  Conducted  by  PaoF.  G.  L.  Goodaui. 
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lower  lip  had  a  sulphur-yellow  spot  Sorby,  in  1873,  showed  by  the  spec- 
troscope that  diminution  in  the  amount  of  light  prevents  the  formation 
of  red  coloring  matter  in  the  corolla  of  wall-flower,  and  changes  the 
character  of  the  yellow  coloring  matter.  Askenasy  was  familiar  with 
these  facts  last  summer  when  he  commenced  a  series  of  experiments,  the 
results  of  which  have  just  been  published.  He  concludes  that  many 
flowers  need  the  light  in  order  to  acquire  their  normal  color,  but  others 
are  quite  independent  of  it.  This  difference  may  be  referred  in  some 
cases  to  defective  nourishment  of  the  plant  kept  in  darkness,  but  this 
cannot  explain  all.  The  observations  can  be  so  easily  made  that  we 
suggest  to  our  readers  a  repetition  of  some  of  the  experiments.  The 
plants  which  gave  the  most  striking  results  were  PruneUoy  Silenty  An- 
tirrhtnum,  Pulmotiaria,  Hyacinthus^  and  Tulipa, 

ToLMiifeA  Menziesii,  of  Orcgou  (a  curious  rather  than  handsome 
saxifrageous  plant,  related  to  Ttarella),  propagates  naturally  and  freely 
by  adventitious  buds,  produced  at  the  junction  of  the  leaf-stalk  with  the 
blade,  in  the  manner  of  Begonia,  We  have  five  live  plants  that  show 
this,  sent  by  Elihu  Hall,  of  Illinois,  who  calls  our  attention  to  the  pecul- 
iarity. He  states  that  any  of  the  leaves  may  be  taken  off  and  used  suc- 
cessfully for  propagation.  —  A.  Grat. 

Mr.  W.  F.  Flint  sends  good  specimens  of  Astragalus  Rohbintii  Gray, 
from  the  limestone  region  about  Queechy,  N.  H. 

Rate  of  Growth  of  Agave  Scapes.  — July  10,  1870.  I  measured 
a  scape  of  Agave  sisalensis  to-day,  and  made  two  transverse  slits  with 
the  point  of  my  knife,  six  inches  apart,  one  above  the  other,  and  not  hx 
from  tip  of  scape. 

July  17th.  The  tip  of  scape  is  to-day  41^  inches  higher  than  it  was 
on  the  10th,  and  the  upper  incision  is  3 J  inches  and  the  lower  one  }  of 
an  inch  higher  than  they  were  on  same  day. 

July  22d.  Three  other  plants  measured  to-day,  whose  scapes  are  re- 
spectively 30,  20,  and  IG  inches  high. 

July  25 th.  In  the  last  seventy-two  hours  the  scapes  have  grown  in 
height  17 J,  12 J,  and  10^  inches,  respectively. 

Two  transverse  incisions  were  made,  one  13}  inches  from  the  apex 
of  scape,  the  other  18  inches  below  this ;  the  upper  one  has  ascended 
3  J  inches,  and  the  lower  one  but  ^  of  an  inch. 

July  29th.  Scape  of  No.  1  has  ascended  (its  tip)  in  the  last  six  days 
89  niches,  and  No.  2,  24  inches.     (No.  3  was  not  measured.) 

August  5th.  Tip  of  scape  of  No.  1  has  ascended  in  fourteen  days 
71  inches,  and  No.  2,  70  inches. 

August  22d.  No.  1  has,  in  thirty-one  days,  ascended  12  feet  and  three 
inches,  and  No.  2,  1 2  feet  and  two  inches.  —  N.  B.  Moore,  Manatee, 
Fla. 

The  Teeth  of  Green  Leaves  as  Organs  fob  the  Sbcrctiok 
OP  Nectar. — The  fact  that  green  leaves  secrete  a  saccharine  matter 


SctMf" 


m. 


HNien  known  since  the  aunounc^imetit  hj  Conrad  Spr^ctgel,  in  the 
pBnlurv,  that  on  the  ftipule^  of  certain  Viciai  there  are  secreting  »pota. 
■edileufliil*  In  1844,  <le<*crU>ed  the  secretion  of  ♦*  sugar**  hy  the  leave* 
mftodm^tiron  dd\^  Vibttrnvm  Tinus,  linger  iiotioed  *♦  sugar-gfanda  **  on 
ft  and  on  Aearia  fong {folia.  C'lisp/iry  found  siniihir  glands  on  many 
bu,  hut  il  apiMsars  to  have  heen  HuuAtein  who  first  thoroughly  inves- 
kled  their  structure.  Me  thought  the  glandn  were  in  most  ca^es  mod- 
i  trichomes  or  piant'h>iirs.  Rcinke  han  lately  reviewed  the  whole 
Meet,  and  finds  Uuit  in  addition  to  the  sugar-spots  and  tugar^hairs 
MS  ore  also  modified  serrations  of  the  leaf-blade  io  many  |)lanu, 
laii  serve  as  organs  for  secreting  matters ;  in  acme  caoee  the  exuda- 
■  is  of  a  saccharine  character,  but  ofien  of  a  mucilaginous  nature, 
pittf  Atium  and  some  other  s|>edes  of  /Vwfiwt,  fCerria  Japomcn^ 
m  etHtifolia^  C^onia  Japonica^  Jkttila  alba^  and  many  other  plants 
■Mttken  of  in  his  memoir  as  (tofmessing  teaf*tceth  which  secrete  freely* 
■Kphiies  ocoompany  Reiuke*s  pain^r. 

poTAincAL   Papers  in    Kkokivt   Pi^ftiODiCALfi. —  77ie  Journal  of 

Wiiy,  Britiih  atul  Fortign,  5tareh*  1876,     On  New  and  Rare   Fungi, 

m,  G-  Smith,  F.  L.  S.     Two  New  AmaryUitiactit  from  Natal,  hy  J, 

Baker,  F.  L,  S.     On  the  Genus  S^rin^odta  (in  Order  Indacfii),  hy 

S.  Baker,  F.  L,  S,     The  A|>etalous  Fuchsias  of  South  America,  by 

B*  Helmsley.     Some   Contributions  to  Plant-Chemistry,  by  A*  H, 

»rch.     (Analyses  of  lettuce,  Irish  moss,  water-cress,  bt?ech-8Cales.  elm- 

rcrs,  outer  layers  of  wheat-grain.)     A  list  of  new  species  of  flowering 

Sis  in  periodicals  puhlbhed  in  Great  Britaiu  during  1875« 

^roeeedingtt  of  tit e  Ro^al  Iritk  Academy^  January,  1875*     On  Heat  as 

factor  in  Vital  Action  (so-called),  by  Chjo.  Sigerson»  M.  IX     (Con- 

)ttig  the  effect  of  heat  oo  cyclosis,  etc.,  and  on  the  motion  of  latex.) 

tld".*).  On  the  Apothecia  of  certain  Algse,  by  WilJiam  Archer, 
lew  Fresh- Water  Sarcodic  Organism,  hy  William  Archer.  List 
^lelles  Myrtaceap,  by  d.  0.  Baker,  July,  1875.  On  the  Structure 
leaves  of  certain  Conlfene,  by  Prof  W.  \L  McNab.  (A  reex- 
nation  of  the  microscopic  anatomy  of  the  section  Tguga  of  the  genus 
us.  ^Ith  plate  giving  cross  sections  of  the  leaves  of  tlie  six  species.) 
iotanical  Bulletin  (Uiinover,  Indiana),  Morch^  1876.  Chia,  by  Dr» 
hrock.  ("  Chia  "  is  a  mealy  preparation  made  from  the  roasted  seeds 
Sa/pi(i  Columbartet.  The  meal  mixed  with  water  18  used  as  food  and 
demulcent  drink*  Quantities  of  this  seed  have  been  found  buried 
graves  several  hundred  years  old,  a  fact  which  indicates  that  its  use  b 
real  antirjuity.)  Notes  on  Gramine«e,  by  A,  H.  Young, 
bmpffi  rendus.  No.  3.  A,  Miioijs,  On  certain  C^ianges  in  the  Cane- 
or  of  Cane-^Iuice.  No.  5,  Heckel,  On  the  Spontaneous  Periodic 
remeot  to    the    Stamens  of   Saxifra^a  $armenlo$a^  umbrota^   Gtum 

Ei  in  Parncuxia  pahutrit.     The  relations  of  this  phenom- 
kUgctnent  of  the  floral  organs. 
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Flora,  No.  2.  Hugo  de  Vries,  On  Wood-Tissue  which  repairs  Wounds 
(not  finished).  A.  Geheeb,  On  certain  Mosses.  No.  3.  A.  de  Krem- 
belhuber,  Brazilian  Lichens.  Hugo  de  Vries,  On  Wood  which  repairs 
Wounds  (not  finished).  Stephan  Schulzer,  Notes  on  Fungi.  No.  4. 
Continuations  of  the  foregoing. 

Botanxsche  Zeitung,  Reinke's  paper  on  Investigation  of  Growth  is 
continued  in  the  numbers  since  our  last  notice,  and  down  to  No.  10, 
March  10th.  The  paper  is  of  great  interest,  and  will  be  noticed  at 
some  length  in  the  June  Naturalist. 

Arbeiten  des  botanischen  Instituts  in  WCrzeuro,  herausgege- 
ben  von  Professor  Dr.  Julius  Sachs.  We  resume  our  notice  of  this  volame 
of  Botanical  Contributions  from  the  WUrzburg  Laboratory  with  the  third 
part,  which  begins  with  a  paper  by  Dr.  Hugo  de  Vries,  On  the  Wilting 
of  Cut  Shoots.  (De  Vries  has  clearly  pointed  out  the  marked  differenoe 
in  effect  between  cutting  shoots  under  water  and  severing  them  with 
exposure  of  the  cut  surface  to  the  air.  The  former  shoots  wither  far  less 
than  the  latter.)  IX.  Hugo  de  Vries,  On  Growth  in  Length  of  Tendrils 
which  curve  on  the  Upper  or  the  Lower  Side.  (The  effect  of  irritation 
to  change  the  rapidity  of  growth  is  not  local,  but  is  felt  in  certain  cases 
throughout  the  tendril.  The  effect  is  often  continued^  after  the  removal 
of  the  irritant  or  the  body  in  contact.)  X.  Hugo  de  Vries,  On 'the 
Mechanics  of  Living  Plants.  (Abstract  given  in  Sachs*  Text- Book,  page 
777.)  XI.  Dr.  £mil  Godlewski,  Dependence  of  the  Elimination  of 
Oxygen  from  Leaves  on  the  Amount  of  Carbonic  Acid  in  the  Air.  (L 
Increase  in  the  amount  of  CO,  in  the  air  up  to  a  certain  limit  favors  the 
evolution  of  oxygen  ;  above  this  limit  it  is  more  or  less  injurious.  2.  This 
limit  varies  for  different  plants :  for  Glyceria  spectahilis  on  clear  days, 
between  eight  and  ten  per  cent. ;  for  Typha  IcUtfolia,  between  five  and 
seven  per  cent. ;  for  oleander  a  little  lower.  ...  5.  Increase  in  intensity 
of  the  light  increases  the  evolution  of  oxygen.)  XII.  Dr.  K.  Prantl, 
On  the  Influence  of  Light  on  the  Growth  of  Leaves.  (Attributing  the 
difference  between  growth  in  light  and  growth  in  darkness  to  the  patho- 
logical condition  induced  by  absence  of  light.)  XIIL  and  XIX.  Pro- 
fessor Sachs,  On  the  Growth  of  Tap  and  Side  Roots.  (An  interesting 
aiul  elaborate  memoir,  to  be  hereafter  given  in  abstract  in  our  General 
Notes.)  XIV.  Dr.  Hermann  Miiller  (Thurgau),  On  the  Protoneoui  and 
Rhizoids  (root-hairs)  of  Mosses.  XV.  Dr.  Oscar  Brefeld,  On  Alcoholic 
Fermentation.  XVL  Dr.  Hugo  de  Vries,  On  the  Extensibility  of  Grow- 
ing Shoots.  XVII.  Dr.  K.  Prantl,  On  the  Renewal  of  the  Growing  Point 
in  the  Roots  of  Angiosperms.  XVI IL  Dr.  R.  Pedersen,  Have  Varia- 
tions in  Tcm[)eraturef  as  such,  an  Unfavorable  Influence  on  Growth? 
(Answered  in  the  negative.) 

In  closing  this  sketch  of  the  first  volume  of  Contributions  from  the 
Wurzburg  Laboratory,  we  must  be  allowed  to  call  attention  to  an  im- 
portant and  excellent  feature  of  the  publication,  namely,  the  summary  at 
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end  of  f-nch  article.     Thin  hiw  long  l»een  the  pracUoe  of  French 

lis  ttilu})tloti  in  a  work  like  this  gives  an  iucreaaed  value  which 

[«r«  ftU  <{uite  ready  to  Appn^ciato.    Furihermore,  we  must  refer  to  the 

Krallj  impartial  liiiitorical  outlines  which  arc  preAxed  to  the  separate 

noira.     Even  a  busy  reailer  can  8ee  what  has  been  done  before,  and 

the  upahol  af  each  paper  h. 

ZOOLOaY. 

iu%  Potato  Bkbtlks  Poisokous?  —  Although  I  have  made  no  in* 
lion 9  regarding  the  poidonous  nature  of  the  Colorado  |K>tato  bii|^, 
prejudiced  neither  pro  nor  con,  tlkc  eiiperimeutd  of  Messrs. 
jute  and  Keyser  as  stated  in  the  April  Naturalist  do  not  seem  con- 
Wvc  to  me,  I  should  not  consider  the  innoxious  nature  of  the  Dory- 
|ra  proven.  Since  heat  changes  many  organic  subs  lancet  it  is  notim- 
Mble  that  the  *^  liquid  *'  of  their  eJtperiments  may  ditfer  entirety  from 

E of  the  living  beetle.     Their  hy|H>dermic  injections  would  seem 
be  idea  (if  I  understand  their  account  correctly)  that  the  beetles 
some  toxical  properties.     The  heart  of  »  frog  separated  from 
(body  often  lieats  for  a  longer  period  than  tliut  recorded  in  their  ar- 

t  Another  possible  source  of  error  lie^  in  the  animal  employed  in 
investigations.  All  animals  are  not  equally  susceptible  to  the  action 
^isona.  Man  is  more  so  than  the  lower  vertebrates,  und  they  even 
pr  among  themselves  in  this  res^^et.  Thus  it  may  be  that  the  beetles 
injurious  to  man,  while  they  have  no  efiect  on  frogs  and 


^ve  remarks  I  have  not  endeavored  to  prove  the  poisonous 
■the  beetles,  but  to  express  my  reasons  for  denying  the  co- 
BJ  of  tli€  reasoning  employed  in  tJie  article  referred  to,  and  to  turn 
attention  of  other  investigators  to  the  subject.  —  J.  S,  Kingslkt. 
'llK  Lahrador  Duck. —  H.  E.  Dresser,  Esq.,  the  well-known  omi- 
ogmu  author  of  the  Birds  of  Kuro|>e,  is  desirous  of  obtaining  informa- 
resfiectiug  this  bird  ( Cwnptola-mui  LahradoHus)^  such  as  its  geo- 
»htcal  distribution  (past  and  present),  anything  tending  to  elucidate 

Kts,  and«  in  pardcutar,  a  list  of  the  specimens  known  to  be  pi'e- 
ti  United  States  ct^Uections.  In  this  last  matter,  will  the  custo- 
■  of  collections  in  which  the  bird  is  representeil  kindly  ijiterest  them- 
Si?  Mr.  Dresser  furthermore  authorizes  me  to  offer  £40  ($200, 
),  for  a  pair,  male  aud  female,  in  good  order.  Communications  may 
idreased  to  him,  No.  6  Tentetxlen  Street,  Hanover  Square,  London^ 
or  to  the  undersigned.  —  Elliott  Co cjes,  Smithsonian  Institution, 
hington«  D*  C. 

ne  Cotton  Worm. —  Mr.  (irote,  in  the  last  Alabiimti  Geological 
,  states  his  belief  that  the  cotton  worm  is  an  importtd  ijisect  and 
genous  to  the  Southern  States.  In  Alabama  it  does  not  appear 
danttf  before  June  or  July, 
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Ain'HBOPOLOGT. 

Anthropological  Notes.  —  Under  the  editorial  supervision  of  Mr. 
Edward  Arbor,  of  Ijondon,  a  volume  of  great  interest  will  appear  doring 
the  coming  season.  It  will  be  a  reprint  of  the  first  three  English  books 
on  Americii.  The  first  was  printed  at  Antwerp  by  John  of  Doesborowe, 
about  1511,  a  book  '*  of  the  new  Landes,  and  of  the  People  founde  by 
the  Messengers  of  the  Kynge  of  Portyngale,  named  Emanuel.**  The 
second  is  a  translated  extract  from  the  Cosmographia  (1540)  of  Se- 
bastian Muenster,  professor  of  Hebrew  at  the  University  of  Basle,  en- 
titled A  Treatese  of  the  Newe  India,  with  other  new  founde  Landes  and 
Islandes  as  well  Eastwarde  as  Westwarde,  as  they  are  known  and  founde 
in  these  our  days,  etc.  The  third  is  a  collection  of  the  first  English 
Voyages,  Traffics,  and  Discoveries,  containing  Peter  Martyr's  Decades, 
and  other  interesting  articles. 

The  attention  of  anthropologists  is  most  earnestly  directed  to  the  cir- 
cular lettor  of  the  anthropological  subsection  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  inviting  them  to  attend  the  meet- 
ing to  be  held  in  Buffalo  the  present  year,  prepared  to  read  papers  on 
interesting  subjects. 

Messrs.  Macmillan  have  in  press  a  volume  by  Mr.  ¥L  G.  Sqnier, 
being  "  Incidents  of  Travel  and  Explorations  in  the  Land  of  the  Iiicas.** 

Correspondenz-Blait  of  January  1st  has  a  supplement  containing  a 
catalogue  of  all  the  public  and  private  collections  of  ethnological,  anthro- 
pological, and  prehistorical  collections  in  Germany.  The  Smithsonian 
Institution  commenced  such  a  catalogue  for  all  branches  of  scientific 
study  within  the  United  States,  some  time  ago,  and  many  hundreds  have 
respondcii  to  their  circular. 

The  fourth  number  of  Revue  cT Anthropologie  comes  to  us  with  an  un- 
usually interesting  collection  of  articles.  The  principal  ones  are  Re- 
cherches  sur  Tlndice  Orbetaire,  by  Paul  Broca;  Ethnogdnie  des  Popula- 
tions du  Nord-Ouest  de  la  Franco,  by  Gustave  Lagneau ;  Origme  du 
Bronze,  by  G.  de  Mortillet ;  Le  Feu  chez  les  Peuplades  priihitives,  by 
Mme.  Clemence  Royer. 

The  contents  of  the  twelfth  number  of  Materiaux  pour  THistoire 
primitive  et  naturelle  de  I'Homme  are  of  a  more  special  character. 
The  drawing  of  the  royal  tomb  of  Koaloba,  in  the  Crimea,  possesses 
much  interest. 

A  very  interesting  paper  was  read  before  the  British  Scandinavian 
Society,  January  18th,  on  some  recent  discoveries  of  tumuli  belonging 
to  the  viking  age.  Among  other  objects  a  boat  eighty  feet  long  and 
eighteen  wide,  with  high  prow,  is  like  some  now  used  in  certain  parts  of 
the  Norwegian  coast. 

Lieutenant-Colonel  Playfair  reports  the  discovery  at  Aur^  in  Algiers, 
of  Roman  niins  of  the  most  magnificent  character.  The  inhabitants  bear 
unmistakable  testimony  to  the  classic  origin  of  their  featurea,  laDguage, 


Q-m)grafhif  and  Erploration* 
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Mmn J  rmmyot  of  Boouui  edifices,  8oroe  of  them  crowned 

6)rxaiiiine  strucinret,  were  found.     The  full  account  is  lu  a  Blue 

,  just  iAdued«  of  cousular  reports  to  the  Foreign  Office,  London. 

Hooker  is  in   receipt  of  a  private  letter  describing  the  warlike 

jits  of  the  Papuans*     No  man  leaves  his  dwelling  for  hL^  bit  of  culli- 

I  Und,  even,  without  his  powerful  bamboo  bow  and  a  few  deadly  poi- 

i  UTows-     These  are  pointed  and  barbed  with  human  bone,  broughl 

St  needle-like  aharpnesa,  and  most  carefully  and  neatly  fiiiished. 

are  poisoned  by  being  plunged  in  a  human  corpse  for  several  days. 

>  T.  Masoh. 


GEOLOGY  AKD  FAIiiEONTOLOGY. 

liOAKTic  Maj*mal9  ov  tiib  Rockt  MOUNTAINS.  —  We  have  al- 
ly (page  182)  called  attention  to  Professor  Marsh's  discovery  of  the 
lu^kably  small    brain  of  the   Dinoeeraia^  a  group  of  large  tertiary 


(Tn.  19.)  smnx  or  BnoNTOTHsanjic  tNosHa. 

Sid*  ^ir ;  OD«  twvLflh  ii»tiu%J  «iM. 


malt  of  the  West,     In  the  Amenctm  Journal  of  Science  and  Arts 
kpHl,  ha  diacusaes  the  principal  characters  of  the  Brontotkmdm^ 


104  otrrttKi  or  rkoll  and  brain  cAvmr  or  asoifTOTHiEiuii  maiKs. 

T«p  f  !■• ;  00*  Mblh  ii*mn4  iIm. 
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which  were  mamiDals  nearly  equaling  the  elephant  in  size,  bot  with 
Bhorter  limbs,  and  with  a  flexible  nose  as  in  the  tapir,  bat  no  tme  pro- 
boscis. They  lived  in  the  lake  basins  of  Dakota,  Nebraska,  Wyoming, 
and  Colorado  in  the  early  Miocene  Tertiary  period.  Figure  19  repre- 
sents a  side  view  of  the  skull  of  Brontotherivm  xngeru  Marsh,  one 
twelfth  of  the  natural  size,  and  Figure  20  is  an  outline  of  the  skull  and 
brain  cavity  of  the  same  animal,  one  tenth  of  its  natural  size,  sbowiDg 
the  remarkably  small  size  of  the  brain.  On  the  plates  are  views  of 
different  parts  of  the  skeleton  and  of  casts  of  the  brain  cavity. 

GEOGBAPHT  AND  EXPLORATION. 

Is  IT  Possible  to  Unite  the  Black  Sea  and  the  Caspian?  — 
Major  Wood  answers  this  question  in  the  affirmative  in  the  Geographical 
Magazine  for  February.  He  says  that  though  the  present  level  of  the 
Caspian  Sea  is  about  eighty-four  feet  below  the  ocean  level,  it  must  be 
remembered  that  the  highest  point  in  the  Manytch  Channel,  connecting 
the  Euxiue  and  Caspian  basins,  is  but  twenty-four  feet  above  ooeaii 
level.  **  Manifestly,  therefore,  if  these  twenty-four  feet  were  cut  through, 
the  waters  of  the  Sea  of  Azof  would  pass  into  the  Caspian  basin  and  fill 
it  up.  Nor  would  such  an  enterprise  present  the  shadow  of  a  difficulty 
to  the  engineering  genius  which  has  already  brought  into  being  the  great 
excavators  that  were  used  on  the  Suez  Canal. 

*'  The  result  of  the  filling  up  of  the  Caspian  basin  would  be  the  de- 
struction of  Astrakhan  and  of  all  other  buildings  situated  below  ooeui 
level  on  the  Caspian  littoral,  and  the  project  therefore  would  not  appear 
ut  first  sight  to  be  a  desirable  one."  Its  execution  would  increase  the 
water-spread  of  the  Caspian  from  an  area  of  140,000  square  miles  to  one 
of  250,000  square  miles,  and  provide  an  ocean  route  to  the  eastern  shore 
of  the  Caspian,  and  thus  aid  in  developing  the  civilization  of  CeDtral 
Asia. 

Ancient  Geographers.  —  It  is  not  too  much  to  assert,  says  a  writer 
in  the  Geographical  Magazine^  that  all  the  geographical  achievements 
of  the  age,  stupendous  as  they  are,  have  been  virtually  nothing  more 
than  a  grand  and  successful  filling-in  of  the  vague  outlines  bequeathed 
to  us  by  the  past  The  Suez  Canal  was  the  idea  of  Pharaoh-Necho;  the 
establishing  of  a  beaten  track  across  the  Isthmus  of  Panamm,  that  of 
Cortez  and  Nufiez  de  Balboa ;  the  Mont  Cenis  passage,  that  of  Hanni- 
bal ;  the  commercial  highway  across  Central  Asia,  that  of  Alexander  the 
Great;  the  diverting  of  the  Oxus  into  another  channel  (which,  however, 
is  scarcely  possible  now),  that  of  Octal  Khan ;  the  voyage  eastward 
round  the  cape,  that  of  Xerxes ;  the  search  for  the  source  of  the  Nile, 
that  of  half  a  dozen  Egyptian  kings,  as  well  as  of  their  conqueror,  Ctath 
byses,  centuries  before  the  Christian  era ;  the  existence  of  great  inland 
seas  in  South  Africa,  that  of  the  Portuguese  explorers  of  the  sixleeDth 
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aiy,  aoma  of  whom,  if  we  are  not  mistaken,  tiave  got  more  th&ii  one 
boee  new  **  discoveries  "  of  ours  marked  on  ibeir  map«  !  In  short, 
aajT  saj  with  the  Irish  school-master,  when  he  found  oue  of  his  own 
kites  in  Homer,  **  Curse  thim  ancieiitSt  they  *ve  stolen  all  our  best 
lite!- 

^mfDATiOK  or  TUB  Sahara.  —  The  idea  of  converting  the  Western 
lara  into  an  inland  sea  is  discountenanced  by  Mr.  E.  G.  Ravenst^^in, 
p  thinks  that  the  plan  is  prem^uro.  He  claims  that  the  natural  out^ 
I  of  the  Sahara  are  Tripoli,  Algiers,  Horocco  on  the  norths  the  Atlan- 
leabotard  on  the  west,  and  the  Senegal  and  Niger  on  the  south.  *'  It 
9J  these  roads  the  neoesstUes  of  the  inhabitants  of  the  Saimra  are 
pJied,  and  their  surplus  produce  is  exported,  and  thej  will  suflSoe  for 
Hig  time  to  come.'* 

lar  OF  PEGHidTORlG  RtJiNS  IN  CoLOBADQ.  —  A  Preliminary  Map 
Southwestern  Colorado  and  Parts  of  the  Adjacent  Territories,  show- 
'ihe  Looadon  of  Ancient  Ruins,  issued  by  the  United  States  Geolog- 
and  Geographical  Survey  of  the  Territories,  F.  V*  Hoyden  in  charge, 
be  found  of  much  use  by  arch^ologists  and  travelers,  as  it  gives  the 
jiliee  of  the  ancient  rock  rums  and  cli6r*houses  discovered  by  tlie  sur- 
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Francisco  MicitosconcAL  SociErr.  —  This  working  society 
numberti  about  forty  active  members,  and  iu  annual  receptions  and 
>mnaLhly  meetings  are  well  sustained.  During  the  past  year  it  has 
EEiencod  the  formation,  by  purchase  and  donation  of  books  and  sub- 
ftions  to  magazines,  of  a  suitable  library,  and  has  added  to  its  supply 
^  a  Nachet  microscope  whose  one-eighth  objective^  which  has 
I iistroent,  with  Nachet*s  oblique  condenser,  resolved  promptly 
eisiiy  into  beads  No.  19  of  Moller's  test^plate.  Among  the  nota* 
idditioua  to  the  cabinet  of  slides  are  a  series  of  slides  of  the  wall 
I  of  the  gold-bearing  veins  of  California ;  a  series  of  sections  of 
woods  of  California  ;  a  slide  of  the  curious  diatom,  SMzonema 
i/Zii,  remarkable  for  its  great  external  resemblance  to  some  forms  of 
,  the  frustules  of  which  were  contained  in  a  regular  tubular  frond, 
lich  they  were  living  when  found,  and  up  and  down  the  canal  of 
I  they  were  seen  to  move ;  a  slide  of  crystals  of  salt  obtained  by 
B|l|K]rutiou  from  the  tear  of  a  child ;  and  a  fragment  of  photo- 
Vpa(Hsr  mounted  iu  balsam  to  exhibit  the  minute  s]>eck9  which  are 
noyiug  to  the  photographer^  and  which  appeared  as  white  spots  con* 
ig  a  dark  nucleus   of  an  arborescent  crystalline  formation «  black 

of  manganese  being  believed  to  be  the  cause  of  the  spots,  and 
^chloric  acid  being  suggested  as  a  possible  means  of  removing  them* 
fork  of  the  society  seems  to  be  mainly  directed  to  the  legitimate 
il  hiftlorj  applications  of  the  microscope^  though  not  without  some 

>  Thb  departtaeut  is  coadacied  by  Da.  R.  H.  WAan,  Troy»  K.  1^ 
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such  diversions  as  public?  exhibitions  and  a  moderate  amount  of  "  micro- 
scopic gymnastics  "  in  the  way  of  **  test-object "  resolution.  Mr.  Kinne'i 
pa|)er  on  the  method  by  which  a  fly  walks  in  an  inverted  position  was 
brought  so  strongly  before  the  attention  of  the  publishers  of  a  school- 
book  in  which  the  familiar  facts  of  the  case  were  misrepresented,  that 
they  promised  to  suppress  the  erroneous  article  in  future  editions.  The 
excellent  annual  address  of  the  president,  Prof.  Wm.  Ashbumer,  recom- 
mends that,  in  addition  to  the  advaptages  furnished  to  members,  the 
privileges  of  the  rooms  be  extended  to  investigators  who  might  not  be 
able  to  incur  the  expense  of  regular  membership. 

Kinne's  Turn-Tablr.  —  This  is  a  self-centring  table  in  which  the 
object  is  held  diagonally  between  rectangular  clutches,  as  in  the  ^  Cox 
table.**  This  was  contrived  independently,  though  published  subse- 
quently to  Mr.  Cox's  invention,  from  which  it  differs  in  moving  the 
clutches  by  a  lever  and  spiral  instead  of  a  screw. 

Comparative  Photographs  of  Blood.  —  Dr.  J.  6.  Richardson, 
for  the  sake  of  illustrating  in  criminal  cases  the  distbguishable  appear- 
ances of  different  kinds  of  blood,  has  flowed  drops  of  blood  from  differ- 
ent animals  so  nearly  in  contact  on  the  glass  slide  that  portions  of  the 
two  drops  appear  in  the  same  fleld  and  can  be  photographed  together. 
Dr.  C.  Leo  Mees  has  modified  this  method  and  obtained  exquisite  results 
in  specimens  presented  to  the  microscopical  section  of  the  Tyndall  Asso- 
ciation. He  spreads  the  blood  by  Dr.  Christopher  Johnson's  method, 
which  is  to  touch  a  drop  of  blood  to  the  accurately  ground  edge  of  a 
slide,  and  then  draw  it  gently  across  the  face  of  another  slide,  leaving  a 
beautifully  spread  film.  In  this  way  one  kind  of  blood  is  spread  upon 
the  slide  and  another  on  the  cover.  When  dry,  one  half  of  each  is  care- 
fully scraped  off*  with  a  smoothly  sharpened  knife,  and  the  cover  inverted 
upon  the  slide  in  such  position  as  to  bring  the  remaining  portions  of  the 
film  into  apposition.  Under  the  microscope  and  in  the  photograph  the 
two  kinds  of  blood  appear  in  remarkably  fine  contrast,  even  those  bloods 
that  are  too  nearly  alike  for  safe  discrimination  in  criminal  cases  being 
easily  distinguished  when  thus  prepared  from  fresh  material. 

"  RusTT  Gold."  —  Mr.  Melville  Attwood,  in  his  paper  on  this  subject 
before  the  San  Francisco  Microscopical  Society,  discredits  the  belief  of 
the  miners  that  a  thin  film  of  oxide  of  iron  forms  on  gold  and  prevents 
a  successful  separation  of  the  gold  by  means  of  amalgamation.  He  be- 
lieves the  failure  of  the  miners  to  obtain  good  results  to  be  due  fkr 
more  to  an  unexpected  poverty  of  the  quartz  than  to  any  difficulty  in 
causing  the  quicksilver  to  combine  with  the  gold  that  is  really  present 

Exchanges.  —  (Notices,  not  exceeding  four  lines  in  length,  of  mi- 
croscopical objects  or  apparatus  wanted  or  offered  in  exchange,  not  laley 
will  be  inserted  in  this  column  without  expense.) 

Diatoms,  prepared  or  unprepared,  in  exchange  for  others.  Cone- 
spondence  desired  with  amateurs  interested  in  mounting  arranged  dia* 
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.  —  GaUovtaj  C.  MorHft,  Tulpehockeu  Street,  Germantown,  PUila- 

ia,  Pean. 
[io-laniein   (nmsparencies  or  mhmttruze  photogrmphfl  of  micro- 
ohjecU  in  exchange  for  soitRble  slides.  —  R.  H.  Bllveu,  Elmore, 


>LA.RUtKQ  Crtstallizatioh». —  Mf,  C.  C.  Merriman,  of  Boches- 
Igivvt  the  followiug  useful  hints  iu  regard  to  the  prepanitJou  of  the 

Iiiatta  potariztng  ohjcctfl  contributed  by  him  to  the  Postul  Micro-Cabi- 
Ciub :  ^'  AU  solutions  must  be  in  distilled  water,  and  carefully  fil- 
L  Solution  of  gum  arable  must  be  added  to  the  crystalline  solution 
B  the  dfopa  will  dry  on  the  slide  without  cryBtallizing.  Tlien  the 
f  on  tlie  slide  is  to  be  held  over  steam  until  oue  or  more  paints  of 
jlalHaation  appear ;  then  at  ouce  dried  over  an  alcohol  lamp ;  then 
I  orer  the  steam  again  until  the  crystals  have  grown  a  triHe  larger, 
•o  OD  uDtil  the  specimen  is  satisfactory.  The  spex^imens  are  to  be 
( Yamtshed  over  with  a  film  of  collodion,  such  as  photographers  use, 
|i  then  mounted  in  old  Canada  balsam.**  Specimens  thus  prepared 
I  been  perfectly  preserved  for  many  years,  though  some  of  them  are 
led  by  re-crystallization  after  mounting. 

LMemiCAK  MiGBOScopiCAL  SoGiSTfES.  —  The  following  list  ot 
loaoopical  organizations  is  corrected  to  date,  with  tlie  exception  of  a 
Inalmnoea,  where  further  information  could  not  be  ohtaiued.  Secre- 
te and  others  interested  are  specially  requested  to  furnish  such  oor- 
ona  and  additions  as  may  be(K>me  necessary  from  time  to  time, 
gmaatz  Institute,  Sacramento,  Cal.     Organized  1872.     Meeta  second 

iday  evening  of  month*      President,  ;   Vice-President, 

h  £.  Dwinell,  D.  D, ;  Secretary,  A.  P.  Andrews ;  Cor.  Secretary, 
J.  IL  C.  Bronte, 

autemy  of  Natural  Sciences,  Philadelphia ;  Biological  and  Micro- 
cal  Section.  Organized  1868.  Meets  first  Monday  evening  of  the 
hf  except  July  and  August,  in  the  hall  of  Uie  Academy,  cor.  1 9th 
Raoe  its.  Director,  W.  S.  W.  Ruschenberger,  M.  D.;  Vice-Di- 
ff  Jamea  Tyaon,  M.  D.;  Recorder,  J.  G,  Richardson.  M,  D./ia35 
tnot  St. ;  Cor.  Secretary,  J.  H.  McQulllen,  M.  D. ;  Treasurer,  laaae 
is,  ^L  D. ;  Conservator,  J.  Gibbons  Hunt,  M.  D. 
oerican  Aasociation  for  the  Advancement  of  Science  ;  Microscopical 
Seeiion.  Ilaa  met  occasionally  in  connection  with  the  migratory 
oi  of  the  association.  It  is  intended  to  organize  permanently  at 
uflTalo  meeting  next  August 

lerican  Microscopical  Sr>ciety  of  the  City  of  New  York.    Organized 
Meeta  second  and  fourth  Tuesday  evenings  of  the  month,  at  35 
iOth  Su     President,  John  B.  Rich,  M.  D. ;  Tice- President,  Will 
I  Atkinson,  M.  D. ;  Secretary,  C.  F.  Cox,  13  William  St, ;  Treaa 
r.  d'Ontoienlx ;  Curator,  O.  G.  Mason, 
ericas  Postal   Micro-Cabinet  Club.     Organized  1875.     Business 
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conducted  exclusively  by  mail.  President,  Prof.  John  Peirce,  Provi- 
dence, R.  I. ;  Secretary,  Rev.  A.  B.  Hervey,  10  North  Second  St,,  TVoy, 
N.  Y. ;  Managers,  R.  H.  Ward,  M.  D.,  Troy,  N.  Y.,  and  C.  M.  Vorce, 
Cleveland,  Ohio. 

Bailey  Club,  New  York  city.  A  small  club  of  working  microsoopists. 
Meetings  informal,  every  second  Tuesday,  at  residences  of  members. 

Boston  Microscopical  Society.  Organized  1873.  Meets  first  and 
third  Thursdays  of  month,  at  residences  of  members.  President,  David 
Hunt,  Jr.,  M.  D. ;  Vice-Presidents,  Stephen  P.  Sharpies,  S.  B.,  and  Al- 
fred F.  Holt,  M.  D. ;  Secretary  and  Treasurer,  R.  R.  Andrews,  D.  D.  S^ 
Brattle  Square,  Cambridge,  Mass. ;  Council,  S.  W.  Creech,  Jr.,  J.  Frank 
Brown,  and  Edward  Moulton;  Custodian,  C.  H.  Osgood,  D.  D.  S. 

Boston  Society  of  Natural  History  ;  Microscopical  Section.  Organ- 
ized 1864.  Meets  second  Wednesday  evening  of  month.  Committee, 
Edwin  Bicknell,  R.  C.  Greenleaf,  and  B.  Joy  Jeffries,  M.  D. 

Buffalo  Microscopical  Club,  Buffalo,  N.  Y.  Organized  1876.  Presi- 
dent, Prof  George  Hadley,  M.  D. ;  Secretary,  James  W.  Ward;  Advi- 
sory Council,  H.  R.  Hopkins,  M.  D.,  Henry  Mills,  and  Prof.  D.  R.  Kel- 
licott. 

Dartmouth  Microscopical  Club,  Hanover,  N.  H.  Organized  1870. 
Presiiient,  Prof.  E.  Phelps;  Vice-President,  Prof.  L.  B.  Hall;  Cor. 
Secretary,  Hiram  A.  Cutting,  M.  D.,  Lunenburgh,  Vt. 

Denver  Microscopical  Society. 

Dunkirk  Microscopical  Society,  Dunkirk,  N.  Y.  Organized  1874. 
Meets  second  Friday  evening  of  month.  President,  Greorge  E.  Black- 
ham,  M.  D. ;  Secretary  and  Treasurer,  M.  E.  C.  Shelton. 

Fairmount  Microscopical  Society,  Philadelphia.  Organized  1871. 
Meets  third  Thursday  evening  of  month.  President,  S.  H.  Griffith, 
M.  D. ;  Secretary  and  Treasurer,  William  C.  Stevenson,  Jr.,  24  South 
4th  St. ;  Managers,  Jno.  Gordon  Gray,  E.  O.  Shakespeare,  M.  D.,  and 
B.  F.  Quimby. 

Indiana  Microscopical  Society,  Indianapolis,  Ind.  Organized  1874. 
Meets  first  Friday  evening  of  month,  at  residences  of  members.  Presi- 
dent, William  B.  Fletcher,  M.  D. ;  Secretary  and  Treasurer,  E.  Hadley, 
M.  D.,  191  Va.  Ave. 

Jamestown  Microscopical  Society. 

Kirtland  Society  of  Natural  History,  Cleveland,  Ohio ;  Microsoopica] 
Branch.     Secretary,  John  Bowers. 

Louisville  Microscopical  Society,  Louisville,  Ky.  Organized  1874. 
Meets  first  and  third  Thursday  evenings  of  month.  President,  Prof.  J. 
Lawrence  Smith ;  Vice-Presidents,  Noble  Butler  and  C.  F.  Carpenter, 
M.  D. ;  Treasurer,  C.  J.  F.  Allen ;  Secretary,  John  Williamson  ;  Cor. 
Secretary,  E.  S.  Crosier,  M.  D. 

Maryland  Academy  of  Sciences,  Baltimore,  Md. ;  Section  of  Biology 
and  Microscopy.     Organized  1874.     Meeto  first  and  third  Wednesday 
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nniJigv  of  mrmth,  at  AcAdemj  Buildiug^s,  Mulberry  St*  Chairman,  B. 
k  Barton,  U.  D* ;  SecreUrj,  W,  G-  HarrUou,  M.  D.»  69  Oontre  St, 
llCeaiphia  Microscopical  Society,  Meiuphis,  Teiia.  Organised  1874. 
pfteta  first  and  thini  Thursday  evenings  of  month,  at  218  Main  St* 
kialdeot^S*  P.  f^iflrr.  M.  D.j  SecreUry  and  Treasurer,  A.  F.  Dud. 
p  Main  Hu 
"ew  Jemey  Micr  Society,  New  Brunswick,  N.  J.    Ur^  a 

1.     Meeta  seixiiM    \i      ,  ty  evening   of  month   at  Rutgers  C^      .< 
^dent,  Prof.  F.  C.  Van  Dyck ;  Rec  Secretary,  Rev.  Samuel  Lock- 
^o<U  Ph.  Dm  Freehold,  Monmouth  Co.,  N.  J. 

iProvideoce  Franklin  Society,  Providence,  R,  L ;  Microscopical  De- 
irtsn^nt.  Organized  1874.  Meets  every  second  Wednesday  evening 
pooms  in  North  Main  Sl  President,  Prof.  Eli.  W,  Blake,  Jn;  Vice- 
ipa&dent,  A.  O.  Tilden ;  Secretary,  Profl  John  Peiree ;  Treasurer,  C*  B. 
Imson,  M.  D.  :  Librarian,  N.  N.  Mason. 

San  Francisco  Microscopical  Society,  San  Francisco,  Cal.  Organized 
72.  M<?eU  first  and  third  Thursdays  of  mouth  at  531  Cal.  St. ;  Presi- 
at.  Prof,  Williani  Ashburner ;  Vice-President,  Henry  C.  Hyde  ;  Rec* 
eretary,  C.  Mason  Kinne,  422  Cal.  St. ;  Cor.  Secretary,  Charles  W. 
mks ;  Treasurer,  Charles  G.  Ewing. 

Society  of  Natural  Sciences,  Buffalo,  N,  Y. ;  Microscopical  Section, 
guiized  1872.     Curator,  Henry  Mills,  162  Fnrgo  Ave. 

pical  Society  of  Illinois,  Chicago,  111.  Organized  1869. 
id  fourth  Fridays  of  month,  at  the  Academy  of  Sciences. 
Mdent,  Henry  W.  Fuller ;  Secretary,  B.  W.  Thomas ;  Cor.  Secre- 
jr,  Chiidcs  Adams ;  Treasurer,  Geo.  M.  Higginson. 
State  Microscopical  Society  of  MicbigaDf  Kalamazoo,  Mich.  Presi- 
de Rev.  Dr.  Foster. 

Froy  Scientific  Association,  Troy,  N.  Y. ;  Microscopical  Section.  Or- 
lized  1870.  Meets  first  Monday  evening  of  month,  except  July  and 
gust,  at  residences  of  members.  Prei^ident,  R.  H.  Wnrr!,  M*  D.  t 
)d-President,  Rev-  A.  B.  Hervey  ;  Secretary,  Prof.  Arthur  W.  Bower, 
fyndall  Association,  Columbus,  Ohio;  Microscopical  Section,  Or- 
ted  1874.  MeeM  first  and  third  Saturday  evenings  of  month.  Pres- 
H^  Rev.  I.  F.  Stidham ;  Secretary,  C*  Howard ;  Curator,  M.  Hensel. 
Thr  Leeuwekroek  Medal.  —  The  first  award  under  the  provision 
ie  at  the  two  hundredth  anniversary  of  the  discovery  of  infusoria  by 
luwenhoek,  for  bestowing  a  medal  in  his  honor  upon  distinguished 
roaoopista^  has  be^n  reoeived  by  the  oldest  European  candidate,  Pro* 
or  Ehreoberg,  of  Berlin. 

iiW  A&JDflTMENT  FOR  Cox*9  Toek-Tablv.  —  A  slide  may  be,  by 
I  tam-tabte,  centred  for  width  only,  by  laying  it  on  the  table  at  right 
les  to  tlie  line  of  the  spindle  and  placing  triangles  of  brass,  or  even 
Iboard,  between  it  and  the  clutches  which  are  designed  to  hold  the 
of  the  slide.     When  thus  arranged  the  slide  may  be  slipped  so 
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as  to  bring  different  parts  of  its  median  line  successively  to  the  eentre  of 
the  apparatus,  and  thus  a  series  of  cells  may  be  made  upon  the  tftme 
slide,  or  any  desired  group  of  cells  may  be  made  by  using  a  variety  of 
unequal  triangles.  For  common  use  the  two  triangles  should  be  exactly 
alike,  should  be  right-angled,  and  should  have  the  sides  adjoining  the 
right  angle  one  inch  in  length.  Such  pieces  may  be  cut  from  sheet  brats 
about  the  thickness  of  an  ordinary  glass  object  slide.  These  triangles 
may  also  be  used,  with  the  addition  of  a  few  cardboard  blocks,  for  the 
purpose  of  decentring,  in  refinishing  old  slides  that  have  not  been  ac- 
curately centred. 


SCIENTIFIC  NEWS. 

—  In  the  Seventh  Annual  Report  of  the  American  Museum  of  Natu- 
ral History  it  is  stated  that  the  trustees  have  purchased  Professor  Hall's 
palseontological  collection  for  $65,000,  and  Mr.  Squier's  rare  collection 
of  antiquities  from  South  and  Central  America^  $200,000  have  been 
appropriated  by  the  New  York  legislature  for  furnishing  the  magnificent 
new  museum  building  on  Manhattan  Square.  The  number  of  viaitors  to 
the  museum,  still  remaining  in  the  old  arsenal,  averages  13,577  a  weeik, 
the  weekly  average  of  visitors  to  the  entire  British  Museum,  embracing 
all  the  exhibition  halls,  being  11,574  in  1874. 

—  The  Bulletin  of  the  United  States  Geological  and  Geographical  Sur- 
vey of  the  Territories,  vol.  ii.  No.  1,  contains  A  Notice  of  the  Andeot 
Remains  of  Southwestern  Colorado,  examined  during  the  Summer  of 
1875,  by  W.  H.  Holmes ;  A  Notice  of  the  Ancient  Ruins  in  Amona 
and  Utah  lying  about  the  Rio  San  Juan,  by  W.  H.  Jackson  ;  The  Hu- 
man Remains  found  near  the  Ancient  Ruins  of  Southwestern  Colorado 
and  New  Mexico,  by  Dr.  Emil  Bessels. 

—  Mr.  Grote's  Check-List  of  the  Owlet  Moths  or  Noctuide  of  Amer- 
ica, Part  I.,  Bombycias  and  Noctuelitse  (Buffalo,  N.  Y.,  pp.  28),  is  a 
very  useful  catalogue.  It  is  accompanied  by  a  photograph  illustrating 
several  new  species. 

—  From  The  Round  TahU  and  Beloit  Monthly  we  learn  that  a  hill 
has  been  passed  by  the  legislature  of  Wisconsin  appropriating  $25,000 
for  printing  the  geological  reports  made  during  the  past  three  years  by 
he  late  Dr.  Lapham  and  others,  as  well  as  those  that  shall  be  prepared 
by  Professor  Chamberlain,  who  has  been  appointed  to  complete  the  work. 
The  New  York  Nation  states  that  $10,000  has  been  appropriated  by  the 
same  legislature  for  the  purchase  for  the  university  of  Dr.  Lapham's 
collections  and  library.  It  also  is  to  print  for  the  Wisconsin  Aoidemy 
of  Sciences  a  volume  of  transactions  in  alternate  years. 

—  Professor  Angelin,  a  Swedish  geologist  and  palssontologist,  dM  at 
Stockholm  on  the  Idth  of  February,  aged  seventy. 

—  Prof.  F.  V.  Hayden  has  been  elected  a  member  of  the  Imperial 
Society  of  Naturalists  of  Moscow. 
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1^  A  oourie  of  siixnmer  iiiatmcdon  will  he  given  at  Bowdoin  CoUoge, 
inifirick,  Maitie,  in  cbemiatry  and  mineralogy  by  Profe«»or  Car- 
|k*d  and  Hr.  Robinaonf  white  botany  will  be  taught  by  Mr>  F.  L. 
fltlDer.  The  Normal  School  of  Natural  History  will  hold  a  sdooad 
bion  at  Normal,  niinoiA,  Professors  Gaatman  aud  Forbes  are  Ihe 
pctom. 

f-  The  government  of  India  is  making  arrangementa  for  an  archjeo- 
|ca]  survey  of  the  whole  country. 

|N-  Dr*  A.  B.  Hoyt  writei  us  from  GraftoOf  N.  H.,  that  be  saw  a  bull- 
t  nearly  swallow  a  common  striped  snake  al>out  one  foot  long.  At 
fAmm  not  more  than  five  inches  of  the  snake  was  out  of  the  frog*s 
ith, 

^  Baron  von  Nolken,  of  Riga,  Ruasi^,  haa  gone  with  an  assistant  to 
{Ota  for  the  purpose  of  collecting  and  observing  insects.  The  micro* 
doptera  that  he  collected  there  on  bis  previous  journey  have  been 
rilied  by  Professor  Zeller,  and  Uie  work  will  be  published  by  the 
omological  Society  of  Russia. 

-  Professor  Alpheus  Hyatt  is  now  engaged  in  monographing  din- 
^  forms  of  fresh-water  shells  from  the  famous  Tertiary  locality  of 
nheim,  and  desires  to  make  comparisons  with  living  or  fossil  shells 
I  other  localities.  He  has  already  obtained  shelh  in  which  the  nor- 
spiral  was  more  or  less  distorted  or  unwound^  from  two  otlier  locaJi- 
bm  wishes  to  obtain  more  extensive  information,  and  offers  in  ex- 
ge  salts  of  Stein  helm  shells,  Valeata  or  PUinorhU  muhi/omns,  with 
1  Ibar  to  sixteen  distinct  varieties.  Distorted  forms  have  been  here- 
©  iHostly  found  in  perfectly  stilU  inclose*!  basins  of  limited  extent 
no  outlet  Information  with  regard  to  similar  localities  is  also 
Mted.  Address  Society  of  Natural  History,  comer  of  Berkeley  and 
atOQ  streets^  Boston,  Mass. 

Br*  Steindachner,  the  well-known  ichthyologist,  who  spent  some 
in  this  country  studying  the  fishes  of  North  and  South  America* 
ust  been  appointed  director  of  the  Imperial  Zoological  Museum  at 
UA,  In  place  of  Dr.  Redtenbacher,  lately  deceased. 
Mr*  M.  Tompkins,  of  Silver  Islet,  Ontario,  Canada,  writes  us  that 
bs  a  feouUe  white  pelican  {Ptlecanut  eryihTQrhynchu$)  with  a  horny 
on  the  mandible  as  in  that  described  by  Professor  Snow  in  the 
TEALIST  (ix.  665)*  It  was  shot  by  an  Indian  on  ihe  north  shore 
ike  Superior,  near  the  old  Hudson  Bay  Company's  Post,  Fort 
am^  Thunder  Bay. 

At  the  last  meeting  of  the  American  Academy  of  Arts  and  Sciences, 
WiUiam  Everett  read  a  paragraph  from  ^schylus'  Prometheus 
ing,  as  he  thought,  to  the  river  Zambesi,  and  showing  that  the 
u  of  a  period  before  that  of  Herodotus  had  a  more  intimate 
ledge  of  the  interior  of  Africa  than  they  have  had  the  credit  for. 
el  hat  studied  the  development  of  the  aonelid  worm,  FaMciOf 
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one  of  the  family  Sabettida^  and  finds  that  it  passes  through  a  true  **  gas- 
trula "  condition.  This  is  the  first  time  that  this  stage  of  development 
has  been  traced  in  the  higher  worms.  In  studying  these  embryos  he 
used  carmine  and  haematoxylin  as  staining  agents,  the  embryo  being 
rendered  transparent  by  glycerine. 

—  Prof.  £.  Ray  Lankester,  in  his  abstract  of  Haeckel's  article  on  the 
Gastrica  theory,  actually  includes  the  Ascidians  in  the  Vertebrates,  adding 
in  a  foot-note  that  **  Professor  Haeckel  is  not  responsible  for  the  classifi- 
cation here  adopted  of  the  Tunicata  under  the  great  group  of  Yerte- 
brata." 

—  To  elicit  facts  as  to  the  migration  of  birds,  Forest  and  Stre<xm  pro- 
poses to  each  one  of  its  readers  the  plan  of  noting  down,  in  reference  to 
the  birds  of  his  district,  observations  upon  some  or  all  of  the  following 
points :  — 

(1.)  Whether  each  species  is  resident  throughout  the  year,  ia  a  sum- 
mer or  winter  visitor,  or  only  passes  through  in  spring  and  fall. 

(2.)  With  reference  to  each  species  in  his  locality,  whether  it  u 
**  abundant,*'  **  somewhat  common,"  or  "  rare." 

(3.)  What  species  breed,  and  whether  more  than  once  in  a  season. 

(4.)  Dates  of  arrival,  greatest  abundance,  nest-building,  laying  eggs, 
hatching  of  young,  and  beginning  of  departure  of  each  species,  and  when 
it  is  last  seen  in  the  fall. 

(5.)  What  effect,  if  any,  upon  the  relative  abundance  of  particular 
birds,  in  retarding  their  arrival  or  hastening  their  departure,  sadden 
changes  of  the  weather,  storms,  and  *'  late  "  and  **  early  "  seasons  appear 
to  have. 

(G.)  Similar  notes  upon  the  appearance  and  movements  of  the  quad- 
rupeds, reptiles,  and  fishes  of  the  region ;  and  upon  the  times  of  flower- 
ing of  trees  and  plants. 

(7.)  Other  occurrences  considered  noteworthy. 

Among  the  birds  most  likely  to  be  reported  upon,  and  which  are  the 
best  exponents  of  the  laws  of  migration,  are  the  following,  and  to  them 
especial  attention  is  asked :  cat-bird,  blue-bird,  summer  yellow-bird  or 
yellow  warbler,  golden-crowned  thrush,  redstart,  barn  swallow,  goldfinch 
or  thistle-bird,  song  sparrow,  chewink  or  towhee-finch,  bobolink,  red- 
winged  blackbird,  meadow  lark,  Baltimore  oriole  or  hang-nest,  phosbe- 
bird  or  bridge  pewee,  chimney  swifl  or  swallow,  kingfisher,  red-headed 
woodpecker,  woodcock,  killdeer  plover,  Wilson's  snipe,  white  crane, 
wood  duck,  wild  geese. 

If  every  naturalist  or  beginner  in  science  would  commence  this  spring 
to  record  such  facts  as  these,  it  would  induce  him  to  observe  much  more 
closely  and  systematically  than  he  might  otherwise. 

—  It  may  interest  our  botanical  readers  to  learn  that  Mr.  A.  W.  Ben- 
nett, of  London,  has  been  for  some  time  engaged  on  a  translation  of 
Thome's  Lehrbuch  der  Botanik.  It  will  be  published  in  the  course  of  (he 
present  year  by  Messrs.  Longmans,  with  all  the  original  illastrations. 
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pNATUilAL  HtsfORT  SociKTT,  Montreal  —  Febroarj  28th.    A  pap^r 
the  Nipigoti  or  copper-bearing  rocks  of  Lake  Superior,  with  notes  on 

ipper  mining  In  that  region,  waa  r*!ftd  by  Ikf  r.  J.  W*  Spenc€r. 
Principal   l>&WM)n  called  the  attention  of  the  members  present  to  au 

Eirtiftting  col  Unction  of  fenis  and  other  fossil  plants  which  had  l>een  re- 
tly  obtatuail  by  Mr.  Albert  J.  Hill  from  near  Sydney*  Cjipe  Br«ton, 
le  of  which  were  exhibited.  He  said  that  they  were  of  interest  as  show* 
li  the  occurrence  of  forms  hitherto  know!j  only  in  the  middle  and  upper 
U  fonnations,  in  beds  assigned,  on  stratigrapbical  evidence,  to  the  upper 
jh  of  the  Millstone- Grit.  They  were  also  of  interest  from  the  pres- 
» leaAt  four  speciea  of  ferns  ihowing  fructification,  which  would 
Idescribed*  They  were  ^rther  of  interest  as  occurring  in  the 
be  beds  with  the  remains  of  a  fossil  larva  of  a  dragon-fly,  which  will 
detcHbed  by  Mr.  Scudder  in  the  next  number  of  tlie  Canadian  Nat- 
v/«jir,  and  which  is  the  first  insect  of  that  family  found  in  the  Carbon- 
rous  rocks. 

Academy  op  Scikkcks,  Sl  Louis.  — March  6th.  Frofeusor  Conant, 
lo  had  lately  visited  Southwest  Missouri  and  examined  certain  curious 
lunds  there,  situated  some  miles  from  New  Madrid,  gave  a  brief  ac- 
mt  of  hid  trip.  One  curious  discovery  made  was  that  while  the  skulls 
ten  from  the  centre  of  these  mounds  were  the  true  mound-bmlder 
ills,  two  were  found  in  the  edge  of  one  of  the  mounds  that  belonged 
a  very  different  race.  The  exceedingly  low,  retreating  forehead  indi* 
tad  a  much  lower  grade  of  organism,  yet  the  remains  had  been  buried 
rr  the  mound-builder  fashion,  with  a  jug  on  each  side  of  the  head. 
Uarch  20th.  Professor  Potter  reported  that  Dr.  G.  L  Engelmann  and 
iself  had  visited  the  New  Madrid  mound  region,  and  opened  four 
unds,  securing  ten  or  twelve  skulls  and  about  one  hundred  specimens 
>ott«ry. 

7*  C.  Broadhead  read  a  paper  on  the  Porphyritic  Rocks  of  Southeast- 
Missouri,  presenting  evidence  that  these  rocks  are  Huronian. 
L  J.  Co  nan  t  read  a  paper  on  the  Mounds  of  New  Madrid.  The 
itl^mound  examined  by  him  was  fuund  within  an  tnclosure  of  about 
'  acres,  which  ts  surrounded  by  ear^en  waUs.  Probably  a  thousand 
btons  have  tieen  already  found.  Three  pieces  of  pottery  are  usually 
id  with  each  skeleton.  Some  vessels  were  more  than  a  foot  in 
neier.  with  walU  ho  thin  that  they  could  not  have  been  safely  moved 
Kti  dlled  with  water.  It  was  observed  that  some  skeletons  were  in  a 
sh  better  state  of  preservation  than  others.  In  some  cases  the  out- 
of  the  skull  was  shown  only  by  a  tliin  white  line ;  in  others  the 
U  pieces  of  pottery  were  found,  but  all  traces  of  the  skeleton  had 
ppearod*  Mr.  Conaut  thought  this  an  evidence  that  the  mounds  had 
;  been  a  place  of  burial. 
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Dr.  EDgelmann  remarked  that  the  preservation  of  hones  depends 
upon  humidity  and  the  character  of  the  soil.  Many  hones  undoubtedly 
older  than  the  bones  of  these  mound-builders  are  found  in  a  state  of 
good  preservation. 

Dr.  Engelmann  made  a  communication  on  North  American  Oaks. 
The  genus  Quercus  is  more  extensively  developed  in  America  than 
in  any  other  part  of  the  world.  In  the  Carolinas,  oaks  grow  as  small 
shrubs.  The  leaves  of  different  oaks  show  great  variation,  some  re- 
sembling the  leaves  of  the  willow,  others  those  of  the  holly,  etc,  but 
the  fruit  is  very  much  the  same  in  all.  The  typical  and  probably  the 
primitive  oak  of  the  tertiary  had  an  acorn  and  a  lobed  lea£  An  oak 
found  in  California  has  flower  and  leaves  like  a  chestnut,  but  bears 
acorns  like  an  oak.  The  cup  of  the  acorn,  however,  is  spiny  like  the 
burr  of  the  chestnut  Dr.  Engelmann  remarked  that  this  oak  may  be  a 
hybrid  pro<luced  between  the  chestnut  and  the  oak  in  bygone  times  when 
these  genera  were  less  differentiated,  as  it  is  well  known  that  even  now 
hybrid  oaks  will  propagate  when  removed  from  the  ^  struggle  for  exist- 
ence **  against  more  hardy  rivals. 

Academy  of  Sciences,  New  York.  —  March  13th.  The  foUowing 
papers  were  read  :  Further  Researches  on  Phosphide  of  Silver,  by  Wm. 
Falke ;  A  new  Test  for  Boracic  Acid,  and  other  Qualitative  BeactionSy 
by  M.  W.  lies ;  Comparison  of  the  Milk  of  the  African  Race  with  that 
of  the  Caucasian,  by  Henry  A.  Mott,  7r. ;  Milk  and  the  Lactometer,  by 
Elwyn  Waller. 

Geological  Section.  March  20th.  Mr.  S.  W.  ford  presented  an  ac- 
count of  the  discovery  of  additional  species  of  fossils  in  the  primordial 
rocks  of  Lansingburgh,  N.  Y.,  and  of  plant-remains  in  the  primordial 
slates  at  Troy,  and  described  a  new  species  of  Microdiscu*  from  the 
latter  locality,  for  which  he  has  proposed  the  name,  M.  Meeki.  He  also 
exhibited  specimens  of  the  hitherto  imperfectly  known  pygidium  of 
Canocephalites  (Atops)  triUneatus^  from  Lansingburgh.  In  condusion 
he  made  some  remarks  upon  the  probable  stratigraphical  horizon  of  the 
Troy  beds  among  primordial  rocks,  stating  that  the  fauna  of  these  beds, 
while  entirely  distinct  in  its  species  from  tliat  of  the  Acadian  or  Mttie- 
vian  group  on  the  one  hand,  and  from  that  of  the  ordinary  Potsdam  on 
the  other,  yet  shows  a  decided  leaning,  in  its  genera,  toward  the  former 
of  these  groups. 

The  president,  Prof.  J.  S.  Newberry,  gave  a  resume  of  his  observa- 
tions on  the  geology  of  the  oil  regions  of  the  United  States,  —  all  of 
which  he  had  visited,  —  and  the  results  of  his  study  of  the  fiusts  whidi 
seem  to  illustrate  the  genesis  of  petroleum. 

Very  briefly  stated,  his  theory  of  the  origin  of  petroleum  is  that  it  is 
one  of  the  evolved  products  of  a  spontaneous  decomposition  of  oiganio 
tissue,  chiefly  vegetable,  which  begins  as  soon  as  life  ceases,  and  ends 
only  with  the  oxidation  of  all  the  contained  carbon  and  hydrogen.  Wlien 
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in  moist  air  tegeuble  tissue  rapidly  oxidizer  in  d9cayi  when 
WBdsr  or  in  earth  the  process  is  retarded^  and  tlic;  constitu- 
on  aach  other,  forming  carbonic  acid,  carbonic  oxide,  water, 
tifetted  hjdrogeo,  petroleum,  etc.,  which  escape,  leaving  peat,  Hgnito> 
^  antliracite,  and  graphite  as  residues  in  different  stages  of  thii»  pro- 
stve  change*  Pctroleuni  and  marsh  gas  are  constantly  escaping  from 
lie  carbonaceous  strata,  and  eepeciall j  from  bituminous  shale, 
^whioh  Qoderlie  all  our  productive  oil  regions,  and  arc  the  sources 
Ihe  oil  aud  of  the  gas  with  which  it  is  always  associated. 
I^he  cartM  shales  of  the   Lower   Silurian  system  supply  the 

toieiim  oi  vdle,  Kentucky,  and  CVilIingwood  and  probably  En- 

illen,  Canada.  The  petroleum  of  Western  Pennsylvania  is  derived 
pi  the  Devonian  black  shales  (**Cadent'*  of  Pennsylvania,  **  Huron  ** 
)hio),  which  have  a  thickuoM  of  seTeral  hundred  feeU  and  underlie 
region*  When  escaping  from  them  the  oil  and  gas  rise  into  a 
OTerlying  sandstones  and  conglomerates,  which  serve  as  reser- 
and  are  confined  there  by  sheets  of  n^u^ly  impervious  clay  shale 
the  oil  wells  of  West  Virginia  are  bored  in  the  coal  measures,  but  in 
ftnch  disturbeti  region,  and  the  oil  probably  comes  from  the  Huron 
la.  The  oU  of  Meoca  and  Grafton,  Ohio,  is  Lower  Carboniferous.  It 
l^nnd  in  tho  ikrrea  grit,  bat  originates  in  a  black  shale  (Cleveland 
le)  which  underties  it. 

*HiLOSoi*niCAL  Society  of  Washington.  —  March  11th.  Dr* 
gCJlMtfA  con  tin  ued  his  observations  on  Frusiuiaria  Saxon  ua^  showing, 
H^^BF illustrations  thrown  upon  a  screen,  the  misapprehensions  into 
^BSme  continental  micror^opists  had  been  led  by  mistaktng  for  this 
^Psnother  diatom,  Navicuia  rhombaidtM. 

[arch  25Ui.  Mr.  Gilbert  gave  an  acaount  of  lake  formations,  showing 
vmrioaa  means  by  which  lakes  are  produced,  and,  among  others,  one 
di  kad  Hreqoently  been  in  his  opinion  mistaken  for  glacial  action. 
i  elift  of  which  the  upper  portion  is  subject  to  easy  vertical  cleavage, 
B  mrmaci  are  frequently  detached,  falling  into  adjacent  valleys,  dam- 
i;  op  streams  and  forming  lakes  in  this  way  with  a  mass  of  detritus 
:h  had  been,  or  was  liable  to  be,  mistaken  for  the  material  deposited 
\  terminal  moraine.  These  views  were  corroborated  by  Major  Pow- 
who  mentioned  several  instances  of  such  lake  formations. 
ro^Bssor  Mason  then  addressed  the  society  on  an  international  syi* 
of  arcbsological  symbols. 

OADSMT  or  Natural  Soiencks,  Philadelphia,  —  March  I4ih. 
Meehan  apoke  of  the  mode  of  propagation  of  the  Florida  moss  or 
mdaui.  Since  he  had  before  spoken  on  the  subject  he  had  had  oppor> 
lies  of  observing  that  where  the  seeds  germinate  they  do  so  on  the 

Eof  the  branches,  and  where  the  tiark  is  smooth  rather  than 
indicating  the  presence  of  some  ailhesiie  matter  on  the  seed, 
r  Cope  called  attention  to  a  cetacean  which  he  had  observed 
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and  described  ten  years  ago.  He  had  recently  had  an  opportanity  of 
examining  an  entire  skeleton.  It  belongs  to  the  black  fish,  bat  differs 
specifically  from  its  nearest  ally,  and  seems  to  be  almost  intermediate  b&> 
tween  the  genera  GlobiocephcUus  and  Grampus.  The  anatomical  charac- 
ters separating  these  were  given,  and  the  name  Ghbiocephaku  braehyp- 
terns  was  proposed  for  the  species. 

Professor  Frazer  spoke  of  a  peculiar  trap  from  York  Coantj.  Dr. 
Koenig,  having  been  engaged  upon  the  investigation  of  the  minerals  oc- 
curring at  Magnet  Cove,  Arkansas,  gave  a  preliminary  notice  of  some  of 
his  results. 

Mr.  6.  Waterhouse  Hawkins,  having  stated  that  he  was  at  present  em- 
ployed in  rebuilding  the  skeleton  of  lladrosaurus  in  the  museum,  re- 
viewed the  subject  of  the  position  of  the  so-called  clavicles,  referring 
specially  to  the  opinions  of  Professors  Leidy,  Huxley,  and  Cope.  He 
reminded  the  members  that  in  1868,  when  studying  the  remains  con- 
tained in  the  museum,  ho  had  adopted  the  opinion  first  advanced  by 
Dr.  Leidy,  and  assigned  the  bones  in  question  to  the  pelvic  arch.  Pro- 
fessor Cope,  in  18G7,  had  published  his  opinion  that  they  were  pubes, 
but  had  afterwards  assigned  them  to  the  position  of  ischia,  thus  indors- 
ing the  view  advanced  by  Professor  Huxley.  Mr.  Hawkins  had  already 
on  at  least  one  occasion  demonstrated  before  the  Academy  that  thb  opin- 
ion of  Cope  and  Huxley  was  not  supported  by  the  necessities  of  the 
creature*8  organization,  and  had  advanced  the  opinion  in  1875,  and  pre- 
viously, that  the  bones  in  question  were  really  pubes,  having  the  long 
section  so  placed  as  to  support  the  abdominal  walls,  as  in  the  crocodile 
and  marsupials.  Attention  was  called  to  the  fact  that  corresponding 
bones  had  recently  been  placed  by  Owen  in  his  description  of  Omosauros 
as  pubes,  thus  establishing  the  correctness  of  the  position  taken  by  Mr. 
Hawkins,  with  regard  to  them  in  Hadrosaurus,  as  far  back  as  1868,  and 
steadily  adhered  to  by  him  in  spite  of  the  authority  of  the  eminent  natu- 
ralists who  up  to  the  present  time  held  a  contrary  opinion.  Professor 
Cope  complimented  Mr.  Hawkins  on  the  results  established  by  Owen's 
description  of  Omosaurus,  and  further  referred  to  the  position  of  the  bones 
under  consideration. 

A  paper  was  presented  for  publication  entitled  On  Pachnolite  and 
Thomsenolite,  by  George  Augustus  Koenig,  M.  D. 

Troy  Scikntikic  Association.  —  March  6th.  Microscopical  tee- 
tion.  The  fructification  of  Algae  was  discussed,  and  illustrated  by 
slides  contributed  by  the  members.  Dr.  J.  J.  Woodward's  photogn^hs 
of  the  spurious  lines  of  Frustulia  Saxonica  were  presented  by  Dr.  R.  H. 
Ward. 

March  20th.  General  meeting.  Rev.  A.  B.  Hervey  delivered  an  ad« 
dress  on  the  classification  of  sea-weeds. 

Boston  Society  of  Natural  History.  —  March  Ist  Mr.  Alex- 
ander Agassiz  remarked  on  the  affinities  of  starfishes,  and  Dr.  Hagoi 
read  a  paper  on  The  Danger  from  White  Ants  to  New  England* 
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IrPALACniAX    MocxTAlK   CluBy   Botton.  —  March   Bilu      PHper» 

re^  ou  the  following  §ubjecU :  The  Atlantic  System  of  Mountains, 

[Prof.  C.  II.  [ntchcock.     Illuslratecl  by  a  new   Model  of  the  White 

[in tains.  A  Day  on  Tri pyramid*  by  Prof*  Charles  E.  Fay.  Two 
tw  Forms  of  Mouoiain  Barometer,  by  Mr.  A,  R  EmmoDA.  Exhibi- 
ta  of  Mountain  Profiles,  by  Mr.  G.  F.  Morse. 


SCIENTIFIC  SERIALS.* 

fimnJo  Maqazini!  or  NATriiAL  IIistort.  —  February.  On 
^.  Carter's  Objections  to  Eozoon,  by  J.  W.  Dawson*  Dr.  it  Wiliemoea- 
jkm  OD  the  Devt*loptnent  of  Lepoi  fascicuiarii  Kud  the  ^*  Arehixoea  *'  of 
fripedia,  and  ou  the  Development  of  some  Pelngic  DecnjHMls^  March. 
f  the  PolyirernaUi  ( Foraminifem),  especially  with  Rrference  to  their 
fliilcal  Hybrid  Nature,  by  IL  J*  Carter.  Ou  the  liuddlng  of  the 
jbioie  in  the  Stomach  of  the  Geryonidcs,  by  B,  Uljanin*  Evidence  of 
IkmiTorous  Reptile  about  the  Size  of  a  Lion^  by  R.  Owen.  On  the 
latjons  of  Artemia  ialina  and  Artemia  MfiltUiau$emiy  asid  on  the  genus 
onchtput  by  M.  W,  J.  Schmaukewitsch. 

SeiT£»ciiiiiFT  FUR  WIS8EN8CHAFTL1CH  ZooLOGiE.  —  Deoembef  22^ 
r5.     On  the  Structure  and  Development  of  Stfcandra  raphanm^  by 

E.  Scbnlt^e.     On  the  Sexual  Organs  of  Branchipui  Gruhii,  by  H. 

On  the  Transformation  of  the  Mexican  Axolotl  into  an  Ambly- 

|by  A.  WeismaoD.    On  the  Systematic  Position  of  Vorttx  Lemani, 

iraff.     Contribution  to  the  Knowledge  of  the  Bryozoa,  by  H. 

January  17, 1876.     The  Developmental  History  of  Proteux  an- 

,  by  F.  E.  Scbultze.     Notes  on  the  Developmental  History  of  the 

|adsB|  by  W.  Flemming.     On  the  Anatomy  of  Crinoida,  by  H.  Ludwig. 

pETitRMANK'd  GKOGRArHiscHER  MiTTtiEiLUKGKN.  ^ — December  15, 

'5»     The  Mongols  and  the  Land  of  the  Tanguts.     S team er- Com mu- 

Ltion  between  Brazil  and  Columbia,  by  R.  Reyes.     On  the  History  of 

csovery  of  tlie  Western  C^^ast  of  Australia.     Stanley's  Researches  on 

yictona  Nyanjsa  (oon  tin  nation). 

*STCflK.  —  February,    Odoriferous  Glands  in  PbasmidiBy  by  S.   H. 

iddcr. 

tLOBCS.^ — No&*  6-0  contain  Rebatel  and  Tiraut*g  Journey  in  Tunis 

th  6Sodlent  Ulustrations). 

"nm  Gbooraphical  Maoazinc.  —  March.  Cameron's  Route  from 

;6  Tanganyika  to  the  West  Coast  of  Africa,  by  E.  G.  Ravenstein. 

►  Irrigation  of  Firozpur,  by  C,  R.  Markhani,     The  World's   Future 

1  Depot,  by  D.  Ker.    The  Voyage  of  the  Challenger,  by  J.  G.  Davis. 

^     The   Russian  Campaign  in  Khokand,  by  A.  Vambery*     Peru. 


^bc 


articles  ennmermied  ander  this  lietd  will  be  for  the  most  part  selected. 
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by  C.  R.  Markham.    The  Island  of  Palawan,  by  C.  Paacoe.     Eatter 
Island  Tablets. 

TuE  Geological  Magazine.  —  March.  Subaerial  Denudation  r<r- 
$us  Glacial  Erosion,  by  W.  Gunn.  On  the  Classification  and  Nomen- 
clature of  Rocks,  by  G.  H.  Kinahan.  Sketch  of  the  Geology  of  Ice  and 
Bell  Sounds,  Spitzbergen,  by  A.  E.  Nordenskibld.  (Part  iii.)  April 
A  Comparison  between  the  Oldest  Fossiliferous  Rocks  of  North  Eu- 
rope, by  G.  Liunarsson.  The  Probable  Conditions  under  which  the 
Palaeozoic  Rocks  were  deposited  in  the  Northern  Hemisphere,  by  H. 
Hicks. 

Quarterly  Journal  of  Microscopical  Science.  —  April.  Obser- 
vations on  the  Early  Development  of  the  Common  Trout,  by  E.  Klein. 
Recent  Researches  on  the  Nuclei  of  Animal  and  Vegetable  Cells,  and 
especially  of  Ova,  by  J.  Priestley.  Contributions  to  the  History  of  the 
Grerminal  Vesicle,  and  of  the  first  Embryonic  Nucleus,  by  E.  van  Btfie- 
den.  A  new  Process  for  examining  the  Structure  of  the  Brain,  by  H. 
R.  O.  Sankey.  On  the  Development  of  the  Ova  and  Structure  of  the 
Ovary  in  Man  and  other  Mammalia,  by  J.  Foulis.  On  the  genua  Am- 
trorhiza  of  Sandalil,  lately  described  as  Hackelina  by  Dr.  Bessels,  by 
W.  B.  Carpenter. 

Monthly  Microscopical  Journal.  —  March.  Mr.  Sorby's  Ad- 
dress as  l^resident  of  the  Royal  Microscopical  Society.  Further  Notes 
on  Frustulia  SaxoniccL,  by  W.  J.  Hickie.  On  Staining  and  Mounting 
Wood  Sections,  by  M.  H.  Stiles.  On  the  Characters  of  Spherical  and 
Chromatic  Aberration  arising  from  Excentrical  Refraction,  and  their 
Relations  to  Chromatic  Dispersion,  by  Dr.  Royston-Pigott 

American  Journal  of  Science  and  Arts.  —  April.  Review  of 
Croirs  Climate  and  Time,  with  especial  Reference  to  the  Physical  Theo- 
ries of  Climate  maintained  therein,  by  Simon  Newcomb.  Principal 
Characters  of  the  Brontotherida^  by  O.  C.  Marsh. 

Annales  des  Sciences  Naturelles.  —  December  81, 1875.  Ee- 
chcrches  sur  les  Organes  gdnitaux  males  des  Crustaces  d^capodes,  par 
M.  Brocchi.  Nouveaux  Documents  sur  TEpoque  de  Disposition  de  la 
Faunc  ancienne  de  Tlsle  Rodrigue,  par  Alph.  Milne- Edwards.  De 
quclques  Applications  de  TEmbryologie  h,  la  Classification  m^thodique 
des  Animaux,  par  6.  Moquin-Tandon. 
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ST   DR.  JAMES    LEWIS. 


mtainous  region  comprising  adjoining  portions  of  tlie 

of  Virginia,  North  Carolina,  Tennessee*  ami  Kentucky 

[oumeroiis  small  streams  which  unite  to  form  the  principal 

ibieh  are  the  head-waters  of  tlie  Tennessee  River.     All 

&ams,  not  excepting  the  npper  portions  of  the  Tennessee 

r  itself^  have  in  a  greater  or  less  degree  the  characters  of 

jitain  torrents,  which  in  realty  they  seem  to  be  on  a  very 

d  scale.     The  streams  have  very  usually  a  rapid  descent,  and 

11  many  places  broken  by  shoals  and  rapids,  the  beds  of  the 

ma  being  usually  coarse  gravel  or  rock  ;  there  are  seldom  to  be 

1  stretches  of  pUicid  water,  and  accordingly,  as  might  well  be 

ctured,  the  fauna  of  the  region,  ao  far  at  least  as  relates  to 

•water  mollusks,  is  somewhat  pecidiar.     In  the  gravelly  por- 

of  some  of  ^\iLt  streams  abound  numerous  species  of  Unio ;  on 

md  shoala  are  found  immense  numbers  of  operculate  univalve 

sks,  and  in  the  rapids,  especially  in  rocky  portions  of  the 

ipal  rivers,  are  found  the  beautiful  and  interesting  shells  of 

la  of  lo,  which  are  the  largest  and  most  attractive  univalves 

t  family  to  which  they  belong.  The  earliest  account  we  have 

s  group  of  shells  may  be  found  in  the  Journal  of  the  Academy 

tural  Sdeiicen^  November,  1825,  in  which  Mr»  Say  described 

found  in  die  North  Fork  of  the  Holston  River  in  Vir- 

ling  it  FuBu%  fluvialU,     From  that  time  until  quite  re* 

^Iditional  species  have  from  time  to  time  been  published, 

em  being  referred  to  the  Holston  River  or  more  vaguely 

lessee/*     Even  so  late  as  1878,  there  was  only  a  single 

liowing  that  lo  had  been  found  in  any  stream  other  than 

6kton  River.     The  record  here  alluded   to   occurs  in  the 

Journal  of  Ctmchologif^  vi.  223,  and  bears  date  October 
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24,  1870.  If  there  were  any  persons  aware  of  the  occorrenoe  of 
lo  in  streams  other  than  the  Holston  River  prior  to  that  date, 
they  probably  had  reasons  for  not  publishing  the  fact.  Since  the 
date  quoted,  however,  it  has  been  ascertiiined  that  the  distribution 
of  lo  extends  to  several  streams  in  East  Tennessee,  rendering  it 
quite  probable  that  future  explorations  may  lead  to  its  detection 
in  the  southern  part  of  Eastern  Kentucky,  and  in  the  northern 
part  of  Western  North  Carolina.  At  the  present  time  lo  is  known 
to  occur  in  the  following  streams:  North  Fork  of  the  Holston  in 
Western  Virginia ;  in  the  Holston  River  in  East  Tennessee ;  in 
the  Tennessee  River  as  far  south  as  Bridgeport,  Alabama ;  in  the 
Nolachucky  and  French  Broad  rivers  in  Jefferson  County,  Tenn. ; 
in  the  Clinch  River  at  Black's  Ford,  Anderson  County,  Tenn., 
and  at  Williams'  Ford  in  Roane  County,  Tenn. ;  and  in  Powell's 
River  at  Kraushorn's  Ferry,  near  the  State  of  Kentucky. 

Observers  who  have  made  any  records  of  the  habits  of  lo  agree 
in  stating  that  the  shells  are  found  only  in  swift  water,  though 
there  appear  to  be  discrepancies  as  to  the  abundance  of  speci- 
mens, which  may  indicate  that%ome  localities  are  more  favorable 
for  them  than  others.  It  must  be  inferred  that  lo,  living  in 
streams  the  currents  of  which  are  very  rapid,  is  specially  organized, 
and  adapted  to  the  situations  in  which  it  is  found.  Snch,  indeed, 
seems  really  to  be  the  case  ;  for  a  lady  who  collected  specimens 
in  some  of  the  rivers  of  Tennessee  wrote  of  them  as  follows: 
"  The  muscular  power  of  lo  is  astonishing.  I  frequently  find  one 
adhering  to  a  rock  half  as  large  as'^my  head,  and  when  I  take  up 
the  shell  it  brings  the  rock  with  it,  and  requires  much  force  to 
separate  it."  * 

It  is  somewhat  strange  that  sliells  of  so  much  beauty  as  some 
of  the  species  of  lo  display  are  scarcely  known  to  the  inhabitants 
dwelling  in  the  neighborhood  of  the  streams  in  which  they  oocar; 
yet  it  seems,  from  records  made  of  the  contents  of  ancient  borial 
places,  that  they  were  known  to  the  people  who  inhabited  the 
country  prior  to  the  advent  of  European  nices.  Mr.  Lea,  writing 
upon  this  subject,^  makes  the  following  suggestive  remark,  which 
conveys  a  great  deal  in  a  few  wonls :  "  Professor  Troost  informs 
mo  they  [los]  are  rare  in  the  river  [Holston]  ;  that  they  had 
bi^en  observed  in  th(^  graves  of  the  aborigines ;  and  as  it  was  gen- 
erally believed  that  these  were  *  concli  shells,'  consequently  com- 
ing from  the  sea,  it  was  urged  that  the  inhabitants  who  posBessed 

*  American  Juumal  of  Conchology,  vi.  223. 

•  Oliscnationii,  etc.,  i.  224. 
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must  hare  come  over  the  sea.     It  doe«  not  appear  that 
[Ii»]  had  been  observed  in  their  native  element,  though  Kv* 
the  very  doors  of  the  persons  who  had  remarked  them  in 
imnli/^     The  impression  that  lo  is  a  *' sea-shell  '*  is  one  that 
most  ordinary  observers  at  first  sight,  as  every  colleetor 
^lias  them  can  testify. 

■lite  a  considerable  number  of  species  of  lo  may  be  found 

libed  and  figured  in  various  works  treating  on  the  sliells  of 

Ih  America,  and  there  is  considerable  diversity  exhibited  in 

I  forms,  sizes,  colors,  and  markings.     There  seems  to  be  con- 

ible  difference  of  opinion  among  persons  who  have  studied 

I  shells,  as  regards  the  number  of  species.     There  are  some 

iduals  who  with  apparent  good  reason  believe  that  there  is 

only  one  species  of  typical  lo^  to  which  all  the  forms  are 

"dinatc  iis  varieties  ;  while  on  the  other  hand  we  shall  find 

Is  who  for  reasons  quite  as  good  insist  that  there  are  five  or 

I** good  species,*'     The  shells,  taken  by  themselves,  without 

any  facts  relating  to  their  habits,  do  not  afford  conclu- 

as  to  species,  as  it  is  exceedingly  difficult  to  isolate 

Mkot  be  made  part  of  a  continuous  series  when  large 

of  shells  are  placed  together.     There  arc,  however,  some 

[lected  with  geographical  distribution  and  the  association 

rtdd  forms,  which  seem  to  Indicate  conclusively  that  there 

^rtainly  two  species ;  and,  this  being  admitted,  the  logical 

nee  might  be,  under  all  the  circumstances  which  remain  un- 

lered,  tJiat  there  are  more  than  two  species.    This,  however, 

destioti  which  remains  to  be  investigated.     The  facts  upon 

two  species  are  inferretl  are  the   following.     At  Black  s 

Clinch  River,  Anderson  County,  Teun.,  two  forms  of  lo  con- 

i  very  nearly  all  that  are  found  at  that  particular  locality, 

lese  two  forms  occur  there  in  about  equal  numbers,  and 

ire  not  associated  with  them  any  intermediate  forms  uniting 

itremes.     Thirty  or  iovty  miles  down  the  river  (following 

iding  course),  at  Williams'  Ford  in  Roane  County,  these 

wo  forms  reappear,  but  their  relative  nuTnbers  have  changed. 

sint  the  form  which  seems  to  be  identical  with  a  shell 

Reeve  as  lo  turrita  (not  Mr.  Anthony's  species  of  tliat 

any  means)  is  the  shell  occurring  in  fewest  numbers, 

I  prevailing  form  is  a  graceful,  slender  variety  of  the  shell 

\  Lea  calls  Mplmtma,   The  change  in  the  relative  abundance 

by  a  change  of  station  seems  to  aflford  evidence  rela- 

•les.     In  following  out  the  train  of  ideas  which  this 
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suggests,  it  is  perhaps  appropriate  in  this  connection  to  glance  at 
the  subject  of  geographical  distribution  as  it  relates  to  other 
forms,  and  suggest  some  of  the  conditions  that  seem  to  be  corre- 
lated to  the  diverse  forms.  A  little  reflection  will  satbfy  the 
most  casual  observer  that  the  conditions  under  which  lo  is  found 
are  subject  to  variations  of  no  small  magnitude.  First  to  be  con- 
sidered is  the  climatic  condition,  affected  by  the  combined  influ- 
ences of  latitude  and  elevation,  conspiring  in  the  northern  limit  of 
the  region  inhabited  by  lo  to  produce  a  lower  mean  annual  tem- 
perature than  may  be  inferred  at  the  southern  limit.  There  may 
be  in  all  a  difference  of  four  or  five  degrees  of  latitude,  and  possi- 
bly from  two  hundred  to  four  hundred  feet  difference  in  eleva- 
tion. In  the  northern  portion  of  the  area  inhabited  by  lo  are 
found  those  forms  destitute  of  spines,  associated  with  others  in 
which  the  spines  are  only  rudimentary  or  reduced  to  mere  tuber- 
cles. To  the  southward,  the  smooth  forms  diminish  in  numbers, 
and  disappear  entirely  before  the  central  latitude  of  Tennessee 
is  reached,  and  as  a  warmer  climate  is  approached  the  develop- 
ment of  the  spines  becomes  more  and  more  luxuriant.  This  is 
true  of  the  Holston  River  in  Virginia  and  Tennessee,  and  recent 
observations  have  detected  a  similar  state  of  facts  in  the  Clinch 
River  and  its  tributary,  Poweirs  River.  Besides  the  influences 
of  climate  dependent  on  latitude  and  elevation,  it  may  be  con- 
jectured that  there  are  other  influences  affecting  lo,  some  of  them 
in  a  considerable  degree  depending  on  the  mineral  properties  of 
the  water  due  to  the  variable  qualities  of  rock  and  soil  among  the 
mountains  of  tliat  region.  In  evidence  of  this  may  be  suggested 
the  difftrenecs  in  size  and  appearance  of  shells  from  different 
stn^aiiis. 

In  correlating  those  differences  we  shall  find  the  most  robust 
Ids  in  tlie  Holston  River.  The  roughest  shells,  as  regards  the 
whole  surface,  occur  in  French  Broad  River.  The  most  slender 
and  graceful  forms  are  found  in  Clinch  River.  The  smallest  adolt 
forms  occur  in  Powell's  River,  where  there  are  also  other  peeol- 
iarities  observable  that  contnist  curiously  with  what  is  known  of 
lo  elsewhere.  The  tubercular  and  spinous  forms  of  Powell's  River 
exhibit  their  characteristics  (spines  and  tubercles)  in  a  more  ru- 
dimentary form  than  those  found  else  where,  and  on  averaging  the 
specim(^ns  it  will  be  observed  that  they  appear  to  have  one  whorl 
less,  and  more  spines  or  tubercles  on  each  whorl,  than  is  observable 
in  the  more  luxuriant  forms  of  other  localities.  How  much  of 
all  the  differences  in  forms  here  suggested  is  ascribable  to  spedei 
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In  color,  the  sheila  of 


pt  at  this  time  a  subject  of  inquiry* 
fOeh  Krortd  Rlvpr  iir«  remarkable  for  green  tint«  in  the  epi- 
mis.  In  the  lloUton  Uiver  the  tints  are  somewhat  ferniginous^' 
Pnot  to  the  same  extent  observable  in  the  shells  of  Poweirs 
(br;  while  in  Clinch  River  the  epidermis  is  often  of  a  bright 
»w  or  orange,  varied  by  livid  tints  which  are  partaken  of   by 

other  anivalve  molluskd  inhabiting  that  stream, 
be  render  may  possibly  have  felt,  in  reading  a  portion  of  this 
r,  iome  curioaity  to  know  why  lo  occurs  only  in  the  upjxir 
of  the  Temieitoe  system  of  drainage.  In  the  intrmluetory 
igrapb  of  this  paper  it  was  stated  that  *'  all  these  streaniB,  not 
luting  the  upper  portions  of  the  Tennessee  River  itself,  have 
i  greater  or  less  degree  the  characters  of  mountain  torrentSf 
di  in  reality  they  seem  to  V>e  on  a  very  grand  scale,**  From 
%  we  now  know  of  lo  we  may  infer  that  it  cannot  exist  In 
idriTers^and  the  limit  of  its  distribution  south  in  the  Tennes^ 
ftiver  depends  on  the  character  of  the  river.     At  the  point 

6 the  Tennessee  begins  to  be  a  majestic,  placid  streiun,  there 
be  to  extend  its  domain.  This  very  simple  inference  is  a 
to  the  soliitioTi  of  other  problems  relating  to  the  geographical 
Ibution  of  allied  forms  in  the  same  great  family  of  mollusks. 
r  many  of  the  univah^e  mollusks  of  the  Tennessee  drainage 
nd  in  swift  shoal  water,  among  rocks  over  whicli  the  water 

in  broken  torrents,  and  nowhere  among  still  waters*  The 
leasee  River  at  Musse!  Shoals  is  very  prolific  in  various 
I  of  molhisk  life  which  delight  in  a  rapid  current  \  but  below 
point*  in  the  navigable  portions  of  the  stream,  very  many  of 

interestbg  speeies  disappear,  because  the  conditions  are  no 

tivorable  to  their  existence, 
f&r«  in  the  main,  only  the  typical  lo  has  been  considered. 
» ia  another  group  of  shells  very  nearly  allied  to  lo,  known 
1  generic  designation  Angitrevia*  Mr.  Reeve  regarded  these 
«B  properly  belonging  in  the  genus  lo ;  but  his  views  do  not 
to  have  met  with  much  favor  by  writers  on  American 
ology  on  this  side  of  the  Atlantic.  Notwithstanding  this 
it  difference  in  opinion,  there  is  much  reason  for  believing 
ilx.  Reeve's  position  is  a  good  one,  for  some  of  the  species  of 
rema  are  app-arently  related  to  Elk  River,  the  Cumberland 
»  and  some  of  its  tributaries,  as  lo  is  to  the  head-waters  of 
jmiessee  River.  Indeed,  it  appears  to  be  true  that  ne^ir  the 
■Kce  lo  begins  to  disappear  in  the  Tennessee  River  in 
M|  some  of  the  forms  of  Angitrema  replace  it.     The  quea- 
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tion  of  the  relative  geographical  distribution  of  lo  and  Angitrema, 
taken  in  connection  with  obvious  resemblances  in  the  shells  de- 
tected by  Mr.  Reeve,  seem  to  favor  the  suggestion  that  Angt- 
trema  is  but  a  minor  phase  of  Jo.  In  habits  the  animals,  so  far 
as  is  known,  are  somewhat  similar  to  each  other,  with  this  differ- 
ence, that  Angitrema  is  fitted  to  dwell  in  more  quiet  waters  than 
the  necessities  of  lo  require. 

Taken  in  another  aspect,  the  inquiry  why  lo  should  be  confined 
apparently  to  the  head-waters  of  the  Tennessee  River  can  be  an- 
swered (in  the  proverbial  Yankee  style)  by  offsetting  the  inquiry 
why  a  curious  group  of  shells  with  a  fissured  lip  should  be  found 
only  in  the  Coosa  River  in  Alabama.  This,  like  much  more  that 
might  be  made  the  subject  of  inquiry,  is  a  part  of  the  unwritten 
history  of  lo  that  remains  to  be  investigated. 

The  reader  who  may  desire  to  refer  to  a  summary  of  what  has 
been  written  on  species  of  lo  will  find  such  information  as  is 
available  for  the  purposes  of  a  naturalist  in  a  work  entitled  Strep- 
omatidae,  by  G.  W.  Tryon,  Jr.,  Smithsonian  Miscellaneous  Col- 
lections, No.  253. 


A  POPULAR  EXPLANATION  (FOR^THOSE  WHO  UNDER- 
STAND BOTANY)  OF  THE  MATHEMATICAL  NATURE 
OF  PHYLLOTAXLS. 

BY   TUE   LATK   CIIAUNCY    WRIGHT.^ 

npAKE,  by  the  finger  and  thumb  of  your  right  hand,  hold  of  a 

■*-   spike   of   Plantago   major^   Lepidium   Virginicum^  or  other 

flower-cluster  with  symmetrically  crowded  flowers,  and  with  the 

finger  and  thumb  of  the  left  hand  grasp  it  a  little  higher  up,  so 

as  to  include  between  the  two  hands  a  dozen  or  twenty  buds  on 

a  piece  of  stem  about  equally  tough  from  end  to  end.     Twist  the 

stem,  and  if  it  twists  equally  in  all  parts  you  will  bring  your 

buds  into  a  small  number  of  ranks,  let  us  say  8.     By  twisting  a 

little  in  the  opposite  direction  you  will  get  them  into  5  ranks. 

Twist  harder,  and  if  your  stem  is  tough  enough  to  stand  the 

twist  you  will  bring  them  into  two  ranks.     Turn  back  to  8  rows, 

and  twist  harder  in  that  direction  ;  you  will  fetch  your  buds  into 

3  rows.    Then  twist  still  harder  in  that  direction,  and  if  you  have 

an  old,  tough,  plaintain  spike,  you  may  get  the  seed-vessels  all 

into  one  row  before  your  stalk  is  twisted  off. 

1  This  article  was  prepared  by  Mr.  Wright  several  years  ago,  ftt  Profeiaor  Gn/t 
suggestion.  In  its  manuMrript  form  it  has  been  found  of  moch  interest  and  Tal««  l» 
tho  botanical  students  in  Harvard  College.  It  is  here  reprinted  witboat  cbaiifs  [ 
Mr.  Wright's  notes. 
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kills  by  mechanical  twisting,  if  the  twist  is  equal  m  all  parts 
bie  stom,  wo  get  on  one  side  of  the  natural  position  the  num- 
b  of  rows  5  and  2,  and  on  the  other  side  8,  3,  and  !•  Hence  if 
I  bogiu  with  the  most  twisted  position  and  come  toward  the 
■H^^Hition,  we  get  the  numbers 
HHRtide  2  5 

I  On  the  other  «        *        •        1  3  8 

pow  iheae  series  of  numbers  indicate  the  approach  towards  the 
kwisted  position.  What  would  be  the  number  of  ranks  in  that 
ioretically  perfect  untwisted  state  ?  As  both  these  series  of 
■ibers  are  increasing,  that  is,  the  number  of  ranks  decreases  as 
k  twist  either  way,  you  may  infer  that  in  the  untwisted  state 
)  number  of  ranks  is  prodigious  or  innumerable.  Carrying  on 
►  m^rh\^  by  adding  zigzag  as  the  lines  are  dotted,  we   should 

■^      t  {^  13  34  89  233 

Bl  B  8  21  55  144  377 

Slenoe  we  eay  that  the  slightest  conceivable  twist  in  one  direc- 
I  makes  the  number  of  ranks  377;  a  little  more  in  that  direc- 
I  gives  144,  55,  21,  8,  3,  1,  while  the  slightest  twist  in  the  op- 
ite  direction  gives  us  233,  a  little  more  89,  34,  13,  5,  2,  1* 
rhere  is,  however,  a  mptery  in  the  space  between  233  and 
',  between  twisting  one  way  and  twisting  the  other.  Let  us 
seek  to  solve  it  by  running  the  number  of  ranks  up  higher,  to 
\  987*  1597,  etc.,  but  approach  it  in  another  way. 
D  the  stem  twisted  one  way,  the  angle  between  the  leaves  is 
1«  whole  circumference,  or  f ,  or  Z^,  or  i|,  etc* ;  with  the  stem 
ited  the  other  way  the  angle  is  J,  or  J,  or  ^,  or  g  J  eto»,  the 
gmfereuce.     Let  us  set  these  in  double  rows ;  — 

iMst^doneway  *     i     I     A     H    11    iM* 

Twilled  die  other  way      .         .         i      I     A     H  A\   iff 
^r  putting  them  in  decimals  we  shall  see  how  they  converge 
ards  the  same  value :  — 

Twisted  one  way      .        !     .5       .4         .33        ,382       .38202 
Twisted  the  other  way  .        ,33     .375     .3800     .3818     .38194 

ake  the  high  fraction  |f|{  in  the  upper  series  and  turn  it 
decimals,  we  get  .38196603,  If  the  leaves  were  at  this  angle 
Mould  form  4181  rows  or  ranks,  and  the  least  twist  would 
roce  the  lower  numbers.     Let  us  now  attempt  to  find  some 
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simpler  mode  of  representing  these  fracfcions  .88196608  or  ^///, 
which  are  the  same. 

Dividing  both  numerator  and  denominator  of  |f  {^  by  1597 
will  give  i+'fv^7  9  dividing  each  term  of  the  last  fraction  by 
987  gives  us 

and  continuing  the  process  gives  us 


**i 


Hh 


equal  to 


U 


i+ 


4-      ' 


m 

equal  to 


u 


*+ 


K. 


equal  to 


T+ 


n. 


+* 


*♦  etc 
Now  calling  the  fraction 

continued  indefinitely  by  the  name  of  a;,  it  is  plain  that  the 
phyllotactic  fractions  beginning  with  },  J,  f ,  J,  -^^  continually  ap- 
proach nearer  and  nearer  to  the  value  i+  ,1  or 

in 

or 

and  these  values  are  alike.    Putting  the  first  two  equal  gives 

i+x=  i+i 

l+X  t 

whence 

This  expression,  J  (3  — \/5),  is  equal  to  .88196+,  and  ex- 
presses the  exact  ratio  of  the  leaves  in  a  theoretically  nntwisted 
stem  when  the  number  of  ro\vs  is  infinite.     Other  arrangements 
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n  tiiQidy  approximations  to  this  (as  though  thirty  aimcHl  at  this 
inl  gol  Uin  «tMi  twisted  in  growing),  such  a^ 


♦n=i 


K 


<-.=! 


*^l=i 
i*l 


^^K 
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TRACES   OF  AN  AMERICAN   AUTOCHTUON. 


ftT  DE.    O.    C*   ABAOTT, 


EN  in  our  rambles  over  the  fields,  in  search  of  relies,  we 
chance  to  find  lying  side  by  side  some  rough,  rude  ini pie- 
tent  and  a  delicate,  artistieally-wrought  arrow-point,  we  are  apt 
\  merely  glance  at  the  former,  and  perhaps  smile  at  so  poor  an 
Fort  at  fllnt-ehipping,  while  admiring  tlie  beauty  of  finish  and 
DOellence  of  workmanship  displayed  by  the  latter.  But  the 
Wk/aiiy  implement  bas  a  history  that,  if  not  as  eloquent  as  the 
^HBbf  the  red  man,  is  far  older,  and  calls  up  a  shadowy  yis- 
a  of  a  still  more  distant  time,  when  another  people  dwelt  in 
JMoodly  land,  and  fashioned  for  its  use  these  rude  stone  weap- 
^^at  now  alone  are  left  to  tell  its  story,  and  recall  the  time 
lira  this  **  great  continent  was  occupied  by  a  wide-spread 
ough  sparse  population/" 

During  the  summer  of  1872,  having  heard  of  the  occurrence 
Indian  relics  in  a  gravel  bank  then  being  removed,  I  carefully 
Amtned  the  face  of  the  lihifT,  and  succeeded  in  finding  a  single 
Bp  implement,  and  subsequently  two  others.  These  three 
Bnena  were  described  and  figured  soon  after,^  and  I  then  ex- 
HkI  the  opinion  that,  **liad  but  a  single  specimen  been  found, 
H^ht  reasonably,  perhaps,  have  applied  to  it  the  tloctrine  of 
tnoea,  and  maintained  tliat  it  was  merely  a  freak  of  nature ; 
t  the  occurrence  of  three  specimens  go  near  each  other  effect- 
lly  disposes  of  the  justice  of  such  an  opinion,  and  we  must 
nit  the  antiquity  of  American  man  to  be  greater  than  the 
rent  of  the  so-called  Indian/' 

I  have  lately  succeeded  in  finding  a  few  specimens  of  relIcA,  in 
tin  of  river  drift*  similar  to  those  figured  in  the  Natitbalist, 
:  higher  up  in  the  series ;  thus  apparently  connecting  them 
h  the  rude  forms  found  near  and  occasionally  on  the  surface, 
leh  I  formerly  believed   to  be  the  foreruimers  of  the  later 

^  Tb9  AtnericMi  NtttDnOUt,  tii.  KM. 
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relics.  The  intermediate  specimens  above  referred  to,  seven  in 
number,  are  rudely  wrought  lance-heads  (?)  and  those  ridge- 
backed,  flat-bottomed  implements,  known  locally  as  '*  turtle- 
backs."  The  supposed  lance-heads  are  very  similar  to  the 
European  palaeolithic  forms,  and  in  all  respects  identical  with 
those  found  nearer  the  surface,  of  which  the  late  Professor  J. 
Wyman  said,^  in  a  notice  of  a  series  sent  him,  "  There  are  sev- 
eral implements  which  very  closely  resemble  the  celts  of  the  drift 
period  of  Europe,  especially  those  found  at  St.  Acheul,  two  or 
three  of  which,  except  for  their  material,  could  hardly  be  distin- 
guished from  them." 

My  studies  of  these  palaeolithic  specimens,  and  of  their  position 
in  the  gravel  beds  and  overlying  soil,  has  led  me  to  conclude  that 
not  long  after  the  close  of  the  last  glacial  epoch  man  appeared 
in  the  valley  of  the  Delaware,  and  that  during  his  occupancy 
there  was  a  steady  but  not  violent  physical  change  of  the  gen- 
eral surface  of  the  country,  caused  by  the  greatly  increased 
volume  of  the  river  then  nearly  filling  the  present  valley  ;  and 
that  at  a  point  in  time  when  the  river  (Delaware),  diminished 
to  its  present  size,  occupied  its  present  channel,  these  palaeolithic 
people  were  driven  off  by  the  Indians,  who  at  that  time  were 
themselves  not  advanced  to  the  neolithic  or  polished-stone  age 
condition.  On  examining  a  series  of  stone  implements  gathered 
from  some  one  spot,  we  find  one  characteristic,  common  to  all, 
which  at  once  attracts  the  attention.  This  is  the  uniformity  of 
the  workmanship.  As  remarked  by  Professor  Geikie,  "  The 
weapons  and  implements  belonging  to  the  older  or  palaeolithic 
period  are  altogether  of  ruder  form  and  finish.  They  are  merely 
chipped  into  the  requisite  shape  of  adze,  hatchet,  scraper,  or  what- 
ever the  implement  may  chance  to  be.  Although  considerable 
dexterity  is  shown  in  the  fashioning  of  these  rude  implements, 
yet  they  certainly  evince  much  less  skill  on  the  part  of  the  tool- 
maker  than  the  relics  of  the  newer  or  neolithic  period.  It  is 
somewhat  noteworthy  also  that  while  the  implements  of  the 
neolithic  period  are  made  of  various  kinds  of  stones,  those  of  the 
palaeolithic  period  consist  almost  exclusively  oi  flint ;  and  so  char- 
acteristic are  the  shape  and  fashion  of  the  latter  that  an  expe- 
rienced archac^ologist  has  no  difficulty  in  recognizing  and  distin- 
guishing them  at  once  from  relics  of  the  neolithic  age."  * 

With  the  exception  of  the  use  of  the  word  "  flint,"  the  above 

1  Fifth  Annual  Keport  of  the  Peabody  Museum  of  Archaeology,  page  27.  Can- 
bridge.     1872. 

^  Great  Ice  Age,  American  Edition,  page  404. 
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i  in  every  way  applicable  to  the  rade  iiuplements  here  consid- 

th  '       '  u  nf  an  older  people  than  the  Indians, 

on  «  uf  a  large  series  of  these  relica,  consid- 

with  reference  to  the  circumstances  under  which  they  were 

1,  it  is  found  that  the  mineral  of  which  they  are  almost 

lively  made  is  not  really  a  soft  atone,  easily  worked  ;  nor  on 

I  olll€r  honil  as  dense  as  jasper  or  quartz.     A  freshly  fractured 

will  readily  scratch  glass.     Their  surfaces  are,  however, 

aite  soft,  from  long  exposure  since  their  detachment  from  the 

[it  rock.     In  fragments  of  a  rock  burieil  in  ordinary  soil,  and 

lot  exposed  to  unusual  chemical  action,  any  decomixwition,  if  it 

look  place  at  all,  must  have  been  very  gradual ;  indeed,  inconceiv- 


ilj  slow ;  and  it  seems  more  probable  that  these  implements 
OT«  long  exposed  to  the  weather  on  or  near  the  surface  of  the 
ound,  before  the  slowly  increasing  deposit  of  soil  or  stratum  of 
nd  or  gravel,  as  the  case  may  be,  concealed  them  from  view, 
his  **  weathering  '*  of  the  surface  of  rude  implements  varies  con* 
lerably  in  depth,  but  is  not  more  noticeable  on  any  one  pattern 
the  few  forms  common  to  these  older  relics.  It  occurs  on  all, 
(d  the  variation,  ranging  from  ^,  to  tii  of  an  inch,  indicates,  I 
Heve,  a  greater  antiquity  of  the  more  deeply  corroded  speci- 
ms.  A  peculiarity  which  also  tends  to  separate  these  rude 
tics  from  the  more  common  or  true  Indian  relics  is  the  preva- 
I  of  certain  forms  of  a  marked  character,  which  do  not  occur 
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of  jasper,  quartz,  or  other  minerals  used  by  the  Indians.  The 
most  marked  of  these  forms  is  that  here  figured,  which  I  call, 
adopting  the  local  name,  a  "  turtle-back."  The  name  quite  ac- 
curately describes  this  peculiar  form  of  stone  implement.  It  is 
only  necessary  to  say  that  they  are  fiat  upon  the  under  side, 
usually  presenting  but  one  surface  ;  and  where  two  or  three,  the 
lines  of  separation  are  scarcely  definable,  and  the  specimen,  when 
placed  upon  a  level  surface,  appears  to  be  perfectly  smooth  under- 
neath. They  vary  but  little  in  size,  the  one  here  figured  (Fig- 
ure 21)  being  an  excellent  example  of  an  average  specimen  of 
this  form  of  stone  implement. 

Considering  this  turtle-back  as  the  primitive  form  of  these 
palaeolithic  implements,  we  find  that  they  vary  from  it,  in  three 
directions :  towards  the  common  grooved  ax,  but  never  with  a 
groove ;  into  spear-heads  and  large  arrow-points ;  and  into  scrap- 
ers, such  as  the  Indians  later  used.  But  while  we  meet  with 
palaK)lithic  axes,  spears,  and  scrapers  which  are  quite  similar  to 
the  neolithic  forms,  they  can  never  be  confounded  with  them ; 
the  workmanship  is  quite  distinct,  and,  however  unusual  its 
shape,  there  is  that  about  it  that  marks  it  as  not  an  ordinary 
Indian  relic. 

It  is  well  here  to  refer  to  the  fact  that  the  occurrence  of  ixide 
implements  such  as  are  here  described  takes  place  not  only  in  this 
neighborhood,  but  Mr.  C.  C.  Jones,  in  his  work  on  Indian  antiq- 
uities,^ alludes  to  "  some  rudely-chipped,  triangular-shaped  im- 
plements found  in  Nacoochee  Valley  under  circumstances  which 
seemingly  assign  to  them  a  very  remote  antiquity.  .  In  material, 
manner  of  construction,  and  general  appearance,  so  nearly  do 
they  resemble  some  of  the  rough  so-called  flint  hatchets  belong- 
ing to  the  drift  type,  as  described  by  M.  Boucher  de  Perthes, 
that  they  might  very  readily  be  mistaken  the  one  for  the  other. 
....  At  a  depth  of  nine  feet  below  the  surface,  intermin- 
gled with  the  gravel  and  bowlders  of  the  drift  and  just  above  the 
rocky  substratum  upon  which  the  deposit  rested,  were  found 
three  flint  implements That  the  implements  in  ques- 
tion were  brought  down  with  and  deposited  in  the  drift  when  as 
yet  there  was  little  or  no  vegetable  life  in  the  valley,  seems 
highly  probable.  How  many  centuries  have  looked  down  upon 
the  gradual  accumulation  of  the  soil  which  now  overlies  the  drift, 
none  can  answer ;  but  of  one  thing  we  may  rest  satisfied,  that 
these  specimens  of  the  rude  labor  of  prehistoric  man  may  well 

^  Antiqaitiei  of  Southern  Indiani,  page  894. 
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Elaim  high  antiquity*  *  *  .  «  Tliun^  m  Naooochee^  while  the 
Molidiic  ago  is  nchly  represented,  the  pulaialithtc  period  is  not 
ttitir^ly  wanting  iti  \i»  cbaracteristic  types/' 
[  The  above  well  describes  what  obtaina  in  the  valley  of  the 
Dithiwarc,  oxcept  that  the  palipolitln*^  perioii  is  quite  well  repro* 
lenteil,  and  without  so  abrupt  a  break  between  tliat  and  the  neo- 
lUiie  age. 

[  Having,  I  trust,  nnide  the  reader  sufficiently  familiar  with  tlie 
pore  prominent  characteristics  of  these  rude  implements,  a« 
compared  with  tlie  common  forma  of  Indian  reUcs,  I  propose 
low  to  detenninti,  if  potiaible,  something  concerning  their  origin  ; 
igd  to  suggest  to  what  race  theae  palaeolithic  folk  belonged. 
^■it  is  tnie  that  tlic  relies  of  preoc^rupyijig  races,  now  soatten»d 
^H  the  Stfite,  are  traces  of  two  distinct  peoplt's,  it  is  obvious 
^■either  the  older  occupants  of  the  territory  passed  away  be- 
^re  tkii  advent  of  the  Indian*  or  they  were  driven  from  the 

Ktry  by  the  latter  race.  Had  the  palteolithic  folk  dissippeared 
the  valley  of  the  Delaware  at  sornti  time  long  prior  to  tbo 
idvent  of  the  Indian,  there  would  have  be^n  a  break  in  the 
aiies  of  stone  implements  now  found,  and  no  commingling  what- 

tfor  a  people  once  established  would  totally  disiippcar  only 
^sequence  of  geological  changes  occurring ;  and  such  would 
eiitly  alter  the  surface  of  tlie  country  tii  embed  the  relics 
^ta  at  some  distance  beneath  the  soih  Marked  changes  in 
ba  contour  of  the  territory  here  considered  have  certainly  taken 
lace  since  the  first  app<janince  of  man  in  eastern  North  America, 
ul  those  changes  have  been  so  gtMitle  as  not  to  destroy  the  habit- 
biUiy  of  the  country,  and  we  therefore  find  the  traces  of  that 

er  jmople  not  only  in  the  underlying  gravels,  but  in  the  soil 
I,  proving,  I  think,  that  palaeolithic  man  did  not  disappear  at 
nt  in  time  anterior  to  the  Indian's  first  appearance.  It 
ittst  be  remembered^  too,  that  the  Indians  chiim  to  have  been  a 
larping  people  ;  to  have  found,  on  their  arrival,  a  preoccupy- 
ig  people,  whom  they  dispossessed  of  their  lands.  If  such  is 
m  case,  —  and  do  not  the  deeply  buried  rude  relics  here  described 
Lithenticate  their  statements? — then  two  questions  naturally 
rise  in  one*8  mind :  Who  were  these  ancient  people  ?  Where 
re  they  now  ? 

It  is  scarcely  probable  that  a  race  driven  from  their  homes  in 
le  valley  of  the  Delaware  should  have  entirely  left  the  country, 
hey  could  not  have  crossed  the  ocean ;  and  we  lo<ik  at  the 
sighboring  peoples  to  find  the  descendants  of  thb  displaced 
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people,  if  indeed  they  have  not  perished  from  off  the  face  of  the 
earth. 

Have  we  near  at  hand  any  people  that  even  in  some  r^pects 
meet  the  requirements  of  our  supposition  ?  I  believe  we  have, 
in  the  Eskimo.^ 

The  similarity  of  the  Delaware  Valley  implements  to  those  of 
Europe,  as  already  referred  to,  is  even  more  marked  when  the 
former  are  compared  with  the  relics  from  French  caves.  The 
stone  implements  figured  by  Lartet  and  Christy ,2  illustrative  of 
the  weapons,  domestic  utensils,  and  ornaments  of  the  reindeer 
people  of  Southern  France,  are,  in  part,  so  exactly  reproduced 
in  the  palneolithic  relics  of  New  Jersey,  that  a  close  relationship 
of  the  two  peoples  suggests  itself  ;  although  no  caves  such  as  are 
found  in  Fnmce,  or  engravings  of  extinct  mammalia,  have  been 
discovered  here. 

In  the  brief  space  allotted  to  a  magazine  article,  it  is  not  prac- 
ticable to  enter  miimtely  into  detail  with  reference  to  the  many 
facts  having  direct  bearing  on  the  question  of  the  gravel-bed  im- 
plements, their  antiquity  and  origin.  I  have  but  briefly  referred 
to  the  marked  resemblance  between  New  Jersey  and  French  cave 
specimens  of  stone  relics,  and  will  here  only  add  that  "  it  would 
be  easy  to  cite  many  circumstances  illustrative  of  the  resemblance 
between  the  condition  and  habits  of  the  modern  Eskimo  and 
these  cave  dwellers  of  France  at  the  reindeer  period."  ^  If,  there- 
fore, the  rude  implements  of  the  Delaware  Valley  gravels  re- 
semble those  of  the  caves  of  France,  and  the  French  troglodytes 
were  identical  (?)  with  the  Eskimo,  it  is  fair  to  presume  that 
the  first  human  beings  that  dwelt  along  the  shores  of  the  Dela- 
ware were  really  the  same  people  as  the  present  inhabitants  of 
Arctic  America. 

It  has  been  demonstrated,  I  believe,  conclusively,  that  some 
eighty  thousand  years  ago  the  last  glacial  epoch  came  to  a  close.* 
There  was,  however,  no  sudden  change  in  the  climate.      The 

1  Since  the  above  was  written,  I  have  received  Nature  for  December  9,  1S75,  tsd 
find  the  statement  there  made,  in  a  review  of  Dr.  Rinks's  Tales  and  Traditions  of 
the  Eskimo,  that  that  author  "  is  stronp^Iy  of  opinion  that  the  Eskimo  are  an  indigenoDS 
American  pi'ople,  who  have  been  pushed  northwards  by  the  intrusive  Indian  tribes." 
This  opinion  of  Dr.  Uinks*s,  it  will  be  noticed,  if  correct,  is  confirmatory  of  that  taken 
in  this  paper,  and  in  the  February  number  of  this  journal,  as  to  the  traces  of  suc- 
cessive occujmtion  of  this  country  by  two  peoples,  as  indicated  by  the  relics  now  (band 
here. 

^  Reliquio;  Aquitanicae.    London.   1865-74.    Edited  by  T.  Kupert  Jones. 

'  KeliquiiP  Aquitanicse,  page  26. 

*  Climate  and  Time,  by  Croll ;  Great  Ice  Age,  by  J.  Geikie. 
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liitcrB  wem  more  severe  than  now^  the  summers  shorter,  ancl 
reindeer  still  abundant.    At  thla  time,  the  river,  now  oceupy- 

:  a  comparatively  sinmil  and  shallow  channel,  flowed  at  an  ele* 
Ition  of  nearly  6fty  feet  above  its  present  level ;  and  it  was 
such  a  mighty  stream  as  this,  that  man  first  gazed  upon  its 
and  lost  those  rude  weapons  in  itji  swift  eurri'^nt  that  now, 

tho  beds  of  gravel  which  its  floods  have  deposited,  are  alike  the 
axiJe  and  delight  of  the  archaeologist.  Had  these  first  comers, 
te  tlie  troglodytes  of  France,  had  convenient  caves  to  shelter 
lem,  doubtless  we  would  have  their  better  wrought  implements 
I  bone  to  tell  more  surely  the  story  of  their  ancient  sojourn 
pre;  but*  wanting  them,  their  history  is  not  altogether  lost,  and 
kibe  rude  weapons,  now  deep  down  beneath  the  grassy  sod  and 
Hpr-decked  river  bank,  we  learn  at  least  the  fact  of  the  pres- 
jH?^  in  the  distant  past^  of  an  earlier  people  than  the  Indian, 
till  have  a  veritable  trace  of  the  American  autochthon. 


JOHNNY   DARTERS. 

Wf  t>.  a.  JORDAK  AND   U*  £.  COPKtAJfiD. 

one  who  has  ever  been  a  boy,  and  can  remember  the  days 
green  meadows,  tag  alders^  and  an  angleworm  on  a  pin 
surely  has  not  forgotten  the  little  dusky  fish  which  lay 
prfeetly  motionless  on  the  pebbly  bottom  of  the  shallow  stream, 
ntempted  by  fly  or  worm,  while  over  his  head  the  silly  little 
linnows  stndned  their  toothless  mouths  in  a  vain  endeavor  to 
nllow  the  bait -meant  for  the  nobler  sun-fish.  You  will  remem- 
Btoo,  that  when,  after  watching  him  a  while,  you  put  down 
>tir  hand  to  catch  the  little  philosopher,  just  as  you  had  c*>v- 
•ed  him  and  were  sure  you  had  him  he  was  resting  as  com- 
leodly  as  ever  a  few  feet  farther  up  the  stream.  That  little 
ih  was  a  Johnny  Darter. 

It  is  an  ancient  and  venerable  family,  that  to  which  he  be- 
ngs,  the  family  of  Darters.  It  is  exclusively  American,  but 
me  the  less  ancient  and  venerable  on  that  account,  for  its  mem- 
^rs  in  every  pond  and  brook  of  our  Eastern  United  S twites  trace 
kck  their  lineage  through  a  dozen  lines  of  descent  to  a  primitive 
trter,  which  lived  and  loved  a  million  of  years  before  the  time 

David  Bruce  or  William  the  Conqueror. 

The  naturalists  know  them  as  Ktheostomoidn^  from  Etheostama^ 
■bame  given  by  Kafiuesque  to  the  first  ones  described,  for 
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until  1820,  no  writer  on  such  matters  supposed  the  Johnnies  to 
be  fully  developed  fishes,  but  thought  them  the  young  of  some 
perch  or  bass.  Even  for  twenty-five  years  later,  the  wise  men  of 
the  East  who  study  nature  in  books  and  bottles,  and  do  not  know 
her  when  they  meet  her  out-of-doors,  spoke  of  Etheostoma  as  a 
mere  "  myth,"  having  "  no  existence  save  in  the  fertile  brain  of 
men  of  versatile  but  disordered  intellect,"  as  they  were  pleased  to 
style  Rafinesque  and  others  who  saw  things  not  described  by 
Cuvier  or  dreamed  of  by  Valenciennes. 

The  books  call  these  fishes  "  Darters,"  from  Bohonoma  (dart 
hody^  in  Greek),  the  name  of  the  common  eastern  species ;  the 
realistic  dwellers  of  the  Ohio  Valley  call  some  of  them  hog-fishes; 
the  boys  call  them  Johnnies,  and,  as  the  boy  instinct  is  the  truest, 
Johnny  Darters  they  shall  be. 

All  the  darters  are  very  small  fishes ;  the  largest  barely  reaches 
the  minimum  of  size  on  the  urchin's  string  when  he  comes  back 
from  the  mill-pond,  while  the  smallest  is  with  one  or  two  excep- 
tions the  least  of  all  fishes.  They  have  only  the  rudiment  of  an 
air  bladder,  and  are  therefore  unable  to  float  freely  in  the  water 
or  even  to  swim  at  all  without  severe  manual  —  not  caudal — 
labor.  Tliey  rest  quietly  on  the  bottom  for  the  most  part,  curled 
up  under  a  stone  or  standing  on  their  front  and  tail  fins ;  now 
and  then  throwing  themselves  forward  for  a  short  distance  by  a 
broad  and  sudden  sweep  of  the  pectorals,  to  snap  at  some  water- 
bug  or  to  dodge  the  claws  of  some  crawfish  or  the  grasp  of  some 
small  boy.  This  movement  made,  they  come  to  rest,  either  per- 
manently or  until  they  can  bring  their  arms  forward  again. 
When  a  darter  wishes  to  swim  for  any  distance  his  course  is 
peculiar:  at  every  impulse  forward  he  rises  in  the  water;  at 
every  rest  he  begins  to  fall,  his  face  meanwhile  wearing  an  ex- 
pression of  contented  helplessness.  The  whole  movement  is  much 
Irke  that  of  a  boy  learning  to  swim,  whose  nose  goes  under  when 
he  brings  his  arms  forward  after  each  stroke. 

Tlie  mouth  of  the  darter  bristles  with  teeth,  which  indicate  its 
carnivorous  habits,  and  its  great  voracity  makes  it  in  a  small 
way  the  terror  of  the  aquarium,  for  it  carries  death  and  dismay 
to  timid  water-snails  and  the  smaller  crustaceans.  It  pounces 
upon  a  piece  of  meat  with  all  the  ferocity  of  a  wild-cat,  having 
none  of  the  timid  eagerness  characterizing  the  minnows,  and 
little  of  the  graceful  dash  of  the  j)erch  and  bass. 

Kafinesque  says  of  the  Johnnies  of  his  acquaintance,  "  They 
are  good  to  eat,  fried."     This  is  doubtless  true,  but  I  should  aa 
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think  of  filUug  my  pan  witli  wood-warblei's.    The  good  man 
H^ajtbtng  not  for  **  pot-luck^"  but  to  let  escape  "  the  Indian 
iiin  him/' 

LTht'ir  small  size,  brilliant  coloration,  quaintness,  and  hardiness 
^iler  the  darters  very  desirable  ai|uarium  fishes,  miu-h  more 
Active  in  every  respect  than  the  cheap  and  vulg<4r  goM-iislK 
Ifty  are  little  known  even  to  uaturalisU;  few  of  them  have 
BT  bi!en  figured,  and  the  biography  of  none  ever  written^  so  we 
pe  that  thU  atienipt  to  tell  the  storj"  of  some  that  we  know  nuiy 
I  be  anattractive  to  those  who  can  see  something  more  in  a 
|e  fifth  than  a  possible  dinner  to  themselves  or  to  a  king^fisher* 
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(arred  darter  or  log  perch  (^Percina  caprodeg;  Figure  22 
ts  a  species  of  Percina)  is  the  largest  of  the  Etheosto- 
ids.     It  may  be  most  readily  known  by  its  superior  size  and 

t  peculiar  pattern  of  coloration.  The  ground  color  is  pale 
barker  above,  silvery  beneath  ;  on  this  are  about  llfteen 
vertical  bars  or  incomplete  rings,  alternating  more  or  less 
fectly  with  as  many  shorter  ones,  which  rciieh  only  half-way 
m  or  to  the  latenil  line ;  the  hindmost  bar  is  re<luced  to'a 
■e  spot  at  the  Iwise  of  the  caudal,  and  there  are  many  black 
*ks  and  mottlings  on  the  fins*  The  body  is  long  and  slender, 
rly  cylindrical,  and  firm  and  wiry  to  the  touch  ;  the  doi-sal 
are  large,  juid  the  first  consists  of  about  thirteen  spines ;  the 
i  is  flat  on  top  and  tapers  into  a  flat,  pointed  snout,  which 
Liniptly  squared  off  at  the  end,  much  overlapping  the  small 
ilh,  after  the  fashion  of  the  pig.  The  lateral  line,  as  in  all 
species  mentioned  in  this  article,  is  perfectly  distinct  from  the 

kthe  Uih 
na  reaches  a  length  of  six  or  eight  inches,  and  it  may  be 
Bly  caught  with  a  hook  baited  with  a  worm*    I  often  meet 
irchin  with  one  or  two  of  them  strung  through  the  gills  on  a 
ltd  fltiek,  along  with  **  red  eyes,"  "  stone  toters,"  and  other 

Kfish.'*     At  such  times,  I  generally  buy  the  log  perch  for 
cat  it  opvn  to  look  at  the  air  bladder  which  the  books 
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say  it  does  not  have,  and  then  lay  it  away  with  the  rest  of  my 
treasures  in  the  bottle  of  alcohol. 

We  find  Percina  usually  in  rapid  and  rather  deep  water,  as 
deep  as  we  dare  wade  in  when  seining  in  hip  boots.  We  rarely 
find  them  small  enough  for  ordinary  aquarium  purposes,  and  the 
living  specimen  before  me,  though  wonderfully  quick  and  grace- 
ful, has  shown  little  that  is  noteworthy,  save  his  courage,  love  of 
angleworms,  and  a  possible  disposition  to  bury  himself  in  the 
sand.  There  is  something  In  the  expression  of  his  face,  as  he 
rests  on  his  ^^  hands  and  feet  ^'  on  a  stone,  remarkably  lizard-like, 
reminding  me  of  the  blue-tailed  skink  (^Eumeces  fasdattts^. 

We  next  come  to  the  fine  gentleman  of  the  family,  the  black- 
sided  darter  (JStheostoma  blennioideB).  This  species  may  be 
known  best  by  its  coloration.  The  ground  hue  is  a  salmon  yel- 
low ;  the  back  is  regularly  and  beautifully  marbled  with  black, 
forming  a  peculiar  and  handsome  pattern.  On  the  sides,  from 
the  head  to  the  tail  runs  a  jet-black  band  which  is  widened  at  ir- 
regular intervals  into  round  spots,  which  contrast  sharply  with 
the  silvery  color  of  the  belly.  Or  we  might  say  that  on  each 
side  is  a  chain  of  confluent,  round,  black  blotches.  At  times 
these  spots  are  quite  pale  and  do  not  seem  to  meet,  but  in  an  in- 
stant they  regain  their  original  form  and  shade.  These  changes 
are  when  the  fish  is  excited  by  the  presence  of  things  eatable. 
A  male  in  our  aquarium  underwent  almost  in  an  instant  an  en- 
tire clijinge  of  pattern  upon  the  introduction  of  a  female  fish  of 
the  same  species,  whom  he  recognized  as  his  true  aflSnity.  Al- 
tkough  the  two  have  been  together  for  some  weeks,  the  novelty 
has  not  yet  worn  oflf,  and  though  his  coloi-s  vary  much  from  one 
hour  to  another,  he  has  never  quite  reverted  to  his  original  dress. 

The  form  of  the  black-sided  darter  is  more  graceful  than  that 
of  any  other,  and  his  movements  have  less  of  the  angular  jerki- 
ness  which  distinguishes  his  relatives. 

The  dorsjil  fins,  as  in  Percina,  are  long  and  large,  the  namber 
of  spines  being  about  fourteen.  Etheostoma  delights  in  clear 
running  water,  and  he  may  be  found  in  most  streams  south  and 
west  of  New  York.  A  notable  peculiarity  is  the  presence  of  a 
row  of  shields  or  enlarged  scales  along  the  middle  line  of  the 
belly.  These  may  serve  to  protect  that  part  from  the  friction  of 
the  stony  bottom.  They  seem  to  be  shed  at  some  seasons,  bat 
when  and  why  is  unknown. 

Etheostoma  is  especially  desirable  for  aquaria.  He  is  hardier 
than  any  other  fish  as  pretty,  and  prettier  than  any  other  as 


prdy«  and  wttlial  he 
pid  of  Thoreau. 

^  llie  nioftt  ftimply  beautiful  of  all  fresh-water  fishcfi  Is  thegreen- 
it'd   darter   (^Diplenum   hlennioides ;   Figure  2*i  represeuts  a 
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^  has  a  vniy  of  his  own/*  as  Barney  Mullins 
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■^  this  genus).  He  is  not,  like  the  Pcecaichthys,  an  ani- 
rainbow,  Init  haa  the  beauty  of  green  grass,  wild  violeta,  or 
log  covered  with  green  moss.  As  we  watch  him  in  the  water, 
Hh  his  bright,  blended  colors  and  gentle  ways,  once  more,  with 
uJc  Walton*s  Angler,  **We  sit  on  cowslip  banks,  hear  the 
pb  aing,  and  posses  ourselves  in  as  much  quietness  as  the  si- 
nt,  silver  streams  which  we  see  glide  so  quietly  by  us." 
During  the  ordinary  business  of  the  year  the  Diplesium,  like 
oet  sensible  fishes  and  men,  dresses  plainly.  It  is  a  serious 
alter  to  get  any  time  fur  contemplation  when  the  streams  are 
w  and  fooil  scarce,  and  a  plain  coat  may  ward  off  danger  as 
^n  as  facilitate  attack*  At  all  times,  however,  he  may  be  known 
'  these  marks:  the  fins  are  all  large,  and  the  first  dorsal  has 
trteen  spines  ;  the  back  is  covered  with  zigzag  markings  down 
the  latenil  line,  which  is  complete  and  continuous,  while  be- 
er it  extend  eight  or  nine  arrow-shaped,  olive  spots,  which  are 
[yre  or  less  connected  above,  sometimes  as  if  forming  a  wavy 
le ;  these  are  on  a  nearly  white  ground,  which  blends  with  the 
liform  coloration  of  the  belly.  The  eyes  are  quite  large  and 
ominent,  the  snout  is  short  and  rounded,  giving  a  decidedly 
}g-like  profile^  while  on  a  front  view  the  little,  inferior-  mouth 
L*ms  puckered  with  ''  prunes  and  prisms,"  The  roof  of  the 
^uth  is  toothless,  though  all  the  other  Johnnies  have  small 
ftli  on  the  front  part  of  the  roof  behind  the  jaws,  the  region 
shnically  known  as  the  vomer. 

But  when  the  first  bluebirds  give  warning  by  their  shivering 
d  bodiless  notes  that  spring  is  coming,  then  the  Diplesium 
tB  on  his  wedding  clothes  and  becomes  in  fact  the  green-sided 
rter.  The  dorsal  fins  bdfcomo  bright  grass*green,  with  a  scarlet 
nd  at  the  bjise  ;  the  broad  anal  has  a  tinge  of  tlie  d(iepest  em- 
ild,  while  every  spot  and  line  upon  the  side  has  turned  from 
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an  undefined  olive  to  a  deep,  rich  green,  scarcely  found  elsewhere 
in  the  animal  world  except  on  the  backs  of  frogs. 

The  same  tint  flashes  out  on  the  branching  rays  of  the  caudal 
fin,  and  may  be  faintly  seen  struggling  through  the  white  on  the 
belly.  The  blotches  nearest  the  middle  of  the  back  become  jet- 
black,  and  thickly  sprinkled  everywhere  are  little  shiny  spots  of 
a  clear,  bronze  orange.  In  the  aquarium,  Diplesium  seems  more 
shy  and  retiring,  too  much  of  a  fine  lady  to  scramble  for  angle- 
worms or  to  snap  at  the  "  bass-feed."  She  is  usually  hidden 
among  the  plants,  or  curled  up  under  an  arch  of  stones  or  in  a 
geode.  Specimens  may  be  caught  most  abundantly  in  rapid, 
gravelly  streams,  but  we  often  find  stray  individuals  lying  on 
sandy  bottoms,  the  proper  home  of  the  Pleurolepis. 

Boleosoma  effulgeuB  ^  is  the  darter  of  darters.  Although  our 
earliest  aquarium  friend,  for  the  very  first  specimen  placed  there 
showed  us  by  a  rapid  ascent  of  the  river-weed  how  "a  Johnny 
could  climb  trees,"  he  has  still  many  resources  which  we  have 
never  learned.  Whenever  we  try  to  catch  one  with  the  hand  we 
begin  with  all  the  uncertainty  which  characterized  our  first  at- 
tempt, even  if  we  have  him  in  a  two-quart  pail. 

He  may  be  known  from  his  cousins  by  his  short  first  dorsal  fin 
of  nine  spines,  and  by  the  absence  of  all  color  save  soft  brown  on 
white  that  has  the  faintest  tinge  of  yellow,  but  not  a  dirty  white 
at  all.  The  other  nine-spined  darters,  Poecilichthys,  etc.  (Fig- 
ure 24  represents  a  species  of  this  genus),  have  a  different 
xf7J77^     ^v^/.  mouth,    a    projecting 

J//////2^^^^^^  lower  jaw,2  the   body 

deeper,  and  the  lateral 
line  vanishing  on  the 
back  of  the  body. 
The  brown  on  the 
(F.O.  24.)  pfficiLicuTiiYs.  giJes  of  Boleosoma  is 

arranged  in  seven  or  eight  W-shaped  marks,  below  which  are  a 
few  flecks  of  the  same  color.  Covering  the  sides  above  the  lat- 
eral line  are  wavy  markings,  —  gathered  into  blotches  on  the 

1  Boleosoma  effuhjrns  is  the  common  species  in  the  neighborhood  of  Indianapolis,  to 
which  latitude  all  the  accounts  here  given  must  be  referred.  Eastward  ocean  Bcleo- 
joma  olrrutedi,  which  is  somewhat  larger  and  has  the  cheeks  thicklj  scalj.  We  are  not 
quite  sure  that  the  change  of  color  in  Diplesium  depends  on  the  seafloo,  but  our  obeer- 
rations  thus  far  indicate  it. 

*  Not  as  represented  in  the  figure,  in  which  the  Jjody  is  also  represented  too  deep. 
The  cuU  accompanying  this  article  arc  outlines  only  and  erroneous  in  manj  of  the 
deuils.  While  of  much  value  ns  giving  a  general  idea  of  the  Etheostomoids,  nerer- 
thelcss  the  authors  disclaim  any  responsibility  for  them. 
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bedian  line,  —  that  have  giren  him   the  name   of  tesMlatod 

g«?r,  sttid  by  th<t  books  to  be  **  common/'  But  Boleoaoma  is  a 
rcr  name^  and  we  even  prefer  •*  Boly/*  for  short.  The  head 
mblefl  that  of  Diplesmm,  but  the  habit  of  leaning  forward  over 
\  stone,  ri*«*ing  on  the  front  fins^  gives  a  |»liysiogiioniy  even  more 
log-like ;  his  actions  however,  are,  rather  bird-like,  for  he  will 
Irike  attitudes  like  a  tufted  titmouse^  and  he  flies  rather  than 
^ms  through  the  water.  He  will  with  much  perseverance  push 
Sb  body  between  a  plant  and  the  side  of  the  aquarium,  and  bal- 
Dee  himself  on  the  slender  stem.  Crouching  cat-like  before  a 
nail-shell,  he  will  snap  off  the  horns  which  the  unlucky  owner 
D&heii  timidly  out.  But  he  is  often  less  dainty,  and,  seizing  the 
Qtmal  by  the  head*  dashes  the  shell  against  the  glass  or  a  stone 
Util  he  pulls  the  body  out  or  breaks  the  shelL  **  Boly,"  alas! 
the  **  Quaker  of  our  aquarium  "  only  in  appearance* 

^^P^  THE   BLACK    KNOT. 

■^HE  following  article  is  an  abstract,  by  Mr,  B,  D*  Halsted, 
■  of  a  paper  by  Pi-of.  W.  G*  Farlow  published  in  the  Bulletin  of 
e  Bussey  Institution  of  March,  1876*  It  will  be  the  endeavor 
give,  with  the  aid  of  two  of  the  three  original  plates,^  a  brief 
iioe  of  tho  most  important  points  concerning  this  destructive 
ngus. 

Without  doubt,  the  most  striking  disease  of  vegetable  origin 
jitrring  on  fruit-trees  in  this  country  is  that  commonly  known 

the  black  knot.  The  disease  takes  its  name  from  the  un- 
htly,  black,  wart  -  like  excrescences,  witli  which  every  one  is 
oiliaTf  on  plum-trees  and  different  kinds  of  wild  and  cultivated 
?rries*  It  is  found  in  all  parts  of  our  country  east  of  the 
•cky  Mountains^  and  is  so  common  and  destructive  that  in  some 
tricta  one  seldom  sees  a  plum-tree  free  from  the  knot.  An  idea 
,y  be  formed  of  the  small  crop  of  plums  now  raised  in  New 
gland  from  the  fact  that  two  dollare  and  a  half  were  given  in. 
slon  last  autumn  for  a  peck  of  damsons  for  preserving.  In 
ae  parts  of  New  England,  particularly  in   Maine  and  along 

aea-coast,  the  raising  of  cherries  has  also  been  almost  aban* 

The  mm  of  $500  wm  voted  bjr  tbe  Trtiiteet  of  tbe  MiiitacbuMtis  Sodetj  for 
notinf^  Agrlcutlure  to  till  ProfeMor  Farlow  In  his  researcbeii  snd  from  this  libeiml 
*^|}rifi(toii  the  cxpcAM}  of  the  pljitet  was  defrAved.  Profefaor  Fartow  it  himidf 
Mi^iblo  for  thf!  microscopic  details  of  the  pliitci,  but  whateYer  of  beauty  they  may 
na  ift  entirely  due  to  the  %kX\\  of  Mr.  J.  U.  Blake,  of  the  MoAeum  of  Comparatire 
Ingj^  Ounbfidgtt. 
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doned,  in  consequence  of  the  ravages  of  the  black  knot.  The 
disease  is  peculiar  to  America,  and  has  been  the  bane  of  fruit- 
growers from  early  times ;  but  although  much  has  been  written 
in  agricultural  papers  about  its  injury  to  the  fruit  crop,  the  sub- 
ject has  been  almost  entirely  neglected  by  botanists.  In  the 
present  paper  we  shall  consider  the  cause  and  prevention  of  the 
knot,  and  the  question  whether  the  disease  is  the  same  on  plums 
and  cherries.  As  a  preliminary  step,  it  will  be  well  to  trace  the 
development  of  the  knot  as  it  occurs  on  a  single  species,  and  for 
this  purpose  the  choke-cherry,  Prunus  Virginiana  L.,  may  be 
selected. 

The  size  of  the  knots  varies  greatly,  being  found  on  the 
species  of  Prunus  under  consideration  all  the  way  from  a  few 
lines  ta  several  inches  in  length,  with  an  average  of  two  inches 
in  circumference.  The  knot  does  not  usually  entirely  surround 
the  branch,  but  growing  from  one  side,  often  causes  the  branch 
to  bend  or  twist  into  an  irregular  shape.  In  the  winter,  when 
the  branches  are  leafless,  .the  knots  are  much  more  noticeable, 
and  at  this  season  they  are  often  cracked  and  broken,  worm-eaten 
and  hollow. 

In  the  swollen  portions  of  the  branch  above  and  below  the 
knot,  sections  under  the  microscope  show  the  vegetative  portion 
of  the  fungus  in  the  form  of  minute  threads,  .0007  mm.  in 
diameter,  twisted  together  and  extending  from  the  cambium 
towards  the  outer  portion  of  the  stem,  where  they  become  sep- 
arated as  shown  in  Plate  IV.,  Figure  1.  The  fungus  first  reaches 
the  cambium  either  by  the  germination  of  spores  on  the  surface 
of  the  branch,  or  by  the  mycelium  proceeding  from  a  neighboring 
knot.  The  part  of  the  cambium  free  from  these  bundles  of 
mycelial  threads  grows  in  the  usual  manner,  and  in  an  old  branch 
a  cross  section  shows  at  the  end  of  the  season  one  more  ^^  ring  ** 
or  layer  of  wood  on  the  sound  than  on  the  diseased  side.  From 
this  it  is  to  be  concluded  that  the  growing  layer  of  tissne  of  the 
plum  or  cherry  branch  is  tlie  place  from  which  the  fungus  b^ins 
its  destructive  work. 

In  the  spring  the  swollen  portion  of  the  branch,  whether  it  be 
on  either  side  of  an  old  knot  or  at  the  beginning  of  a  new  one, 
increases  in  size,  and  the  mycelium  soon  reaches  and  bursts  through 
the  bark,  so  that  by  the  time  the  choke-cherry  is  in  flower  the 
knot  has  reached  nearly  its  full  size,  though  differing  from  an  old 
one  in  being  still  greenish  in  color  and  solid  or  pulpy  in  con- 
sistency. 
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**  With  II  Imnd-lons  one  can  see  small  hemispherical  protuber- 

which  are  the*  beginnings  of  the  *  perithecia/     The  whole 

of  the  protuberances  is  covered  with  fihiments  (Plate  IIL, 

igure  2)  iibout  .04  mm.  to  .06  mm.  in  height  and  .004  mm.  tti 
^roadth,  which  are  somewhat  flexuous  and  frequently  dividef]  by 
partitions.  The  filaments  are  more  frequently  simple,  but 
aome times  l>ranch.  At  the  tip  of  the  terminal  joint*  or  more  fre- 
uentlya  little  to  one  side,  is  borne  a  spore  ,006  mm.  in  length, 
OTate  and  rather  sharply  pointed  at  the  lower  end.  Not  unfre- 
quently  two  or  three  spores  are  borne  on  the  upper  joint,  and 
.others  may  also  be  produced  on  some  of  the  tower  joints.  We 
^bave  never  seen  any  cross  divisions  in  the  conidial  spoies,  which 
,fall  very  early  from  their  attachments.  The  conidia  which  we 
have  just  described  spring  directly  from  the  surface  of  the  peri- 
thecia.  They  continue  to  bear  their  spores  until  the  latter  part 
of  summer,  when  they  begin  to  dry  up,  and  lis  winter  sets  in 
one  finds  only  their  shriveled  remulns/*  As  autumn  approaches, 
the  knots  assume  their  black  color,  the  inner  portions  being 
either  destroyed  by  insects  or  reduced  to  a  powdery  mass,  with 
only  the  hard  outer  shell,  which  contains  the  perithecia,  left  in 
place.  These  perithecia  are  small  pits  or  sacs  which  are  scat* 
tered  through  the  hard  crust  and  contain  the  sexual  spores,  borne, 
always  to  the  number  of  eight,  in  asci  or  cells.  In  Plate  IV., 
Figure  4,  is  shown  a  highly  magnified  cross  section  through  a 
peri theci urn,  with  the  spore  sacs  attached  to  the  wall.  Figure  3 
of  the  same  plate  gives  a  still  more  magnified  view  of  two  of  the 
ASci,  with  tlie  spores  somewhat  regularly  disposed  ;  while  spring- 
ing from  the  wall  of  the  perithecium  and  extending  above  the 
asci  are  the  long  and  slender  sterile  threads  called  *^  paraphyses," 
**The  asci  grow  slowly  during  the  winter,  and  about  the  middle 
of  January  the  spores  begin  to  ripen.  In  the  month  of  February 
they  are  found  in  perfection ;  but  late  in  spring  they  are  not  so 
abundant  or  in  such  good  condition.  We  fii-st  found  a  few  ripe 
spores  on  the  17tli  of  January  ;  and  in  the  second  week  of  Feb- 
ruary, most  of  the  knots  examined  cont^iined  ripe  spores 

The  spores  measure  from  ,016  mm.  to  .02  mm.  in  length  and 
from  .008  mm.  to  .01  mm.  in  breadth.  They  are  two-parted,  as 
shown  in  Plate  IV.,  Figures  5  and  6  ;  one  division  being  uni- 
formly much  smaller  than  the  other,  and  not  more  than  one 
quarter  or  one  third  as  long.  The  spores  are  transparent  and 
ilightly  granular.  As  they  lie  in  the  ascus,  the  small  end  almost 
invariably  points  downwards.     Spores  which  ripen  in  February 
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germinate  in  the  course  of  from  three  to  five  days,  when  suflB- 
ciently  moist." 

Besides  the  conidial  spores  formed  from  the  outside,  and  the 
ascospores  from  the  inside,  of  the  wall  of  the  perithecia,  there 
are  still  other  forms  of  fruit,  which  are  called  stylospores.  These 
spores  are  produced  in  cavities  between  the  perithecia ;  a  cross 
section  of  such  a  cavity  is  represented  in  Plate  III.,  Figure  4, 
with  a  small  portion  more  magnified  in  Figure  5,  showing  these 
bodies  to  be  borne  on  long  stalks  and  divided  by  partitions  into 
four  parts. 

"  Plate  IV.,  Figure  2,  represents  a  section  through  a  cavity 
hardly  distinguishable  externally  from  the  perithecia,  which,  in- 
stead of  being  filled  with  asci,  is  lined  with  slender  filaments 
whose  tips  are  somewhat  incurved,  and  easily  broken  off,  the 
central  part  of  the  sac  being  filled  with  them.  We  call  these 
"  spermogonia,"  from  their  resemblance  to  the  bodies  of  the  same 
name  in  lichens.  They  are  much  less  common  than  the  conidia  or 
stylospores.  Interspersed  amongst  the  ascus-bearing  perithecia, 
one  finds  tolerably  frequently  still  other  cavities  which  are  much 
more  flattened  than  the^  perithecia,  which  often,  instead  of  appear- 
ing oval,  on  section  seem  almost  triangular.  They  are  lined  with 
short,  delicate  filaments  which  end  in  a  minute  oval  hyaline  body. 
These  small  oval  bodies  are  produced  in  immense  numbers,  and 
are  discharged  not  singly,  but  in  masses.  They  are  more  or  less 
closely  held  together  by  a  sort  of  jelly,  and  ooze  out  from  the 
cavity  in  which  they  are  produced  in  the  form  of  tendrils  remind- 
ing one  of  the  toy  called  '*  Pharaoh's  serpent.'*  This  last  form 
is  called  the  "  pycnidia."  It  seems  that  this  fungus  does  not 
lack  for  methods  of  propagating  itself  and  continuing  its  species. 

The  knot  on  the  choke-cherry,  when  compared  with  those  on 
the  plum  and  cultivated  varieties  of  cherry,  is  seen  to  be  slightly 
different  in  general  appearance ;  but  when  viewed  with  the 
microscope  they  all  prove  to  be  identical,  the  difference  notice- 
able to  the  naked  eye  being  due  to  more  favorable  circumstances 
for  its  growth  afforded  by  one  species  of  Primus  than  by  another. 
On  the  plum  it  does  not  thrive  as  well  as  on  the  choke-cherry. 
The  curculio  deposits  its  eggs  in  the  young  pulpy  knot,  and  from 
the  punctures  a  gum  soon  exudes  and  on  this  coating  a  mold, 
Trichothecium  roseum  Lk.,  quickly  develops,  giving  a  peculiar 
pinkish  color  to  the  knot.  '*  It  is  probably  owing  to  the  fact  that 
the  curculio  stings  the  knots  that  so  many  persons  have  been  led 
to  believe  that  the  knots  themselves  are  of  insect  origin." 
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iweiuitz  was  the  first  to  deacribi*,  nnder  th*?  name  of  Sphfpria 
I,  th«  ftitigiis  causing  the  bhiik  knot.     At  that  time  noth- 
known  of  the  secondarj^  forms  of  fruit  of  this  gi'oup  of 
Mr.  C.  H.  Peck  was  the  first  to  d<-^8crib(j  the  conidia. 
9in  a  short  discussion  as  to  the  position  this  species  should 
10  classification  and  the  name  it  oijght  to  bear,  it  is  con- 
that  until  its  related  species  are  bett4?r  known  its  old  place 

jIwmI  best  be  Attained. 

^tUMUc  knot  is  far  from   being  of  recent  origin,  and  has 

shed  a  subject  about  which  vastly  more  has  been  written 

WHS  known.     Many,  especially  the  early  writers,  held  it  to 

insect  origin,  while,  later,  otliers  have  looked  ui>on  it  as  a 

Ikiblo  growth,  and  still  others  included  in  its  production  the 

^s  of  both  these  forms  of  life.     During  the  last  thirty  years 

Insect  theory  has  been  gradually  given  up  by  the  entomolo- 

f;  bot  it  still  remains  for  many  fruit-growers  to  accept  the 

^B  being  of  fungus  origin.     The  proof  given  in  the  paper  is 

^■iclusive  on  this  long-disputed  point,     **  First,  the  knots 

|it  resemble  the  galls  made  by  any  known  insect.     Secondly, 

High  insects,  or  remains  of  insects,  are  generally  found  in  old 

^  in  most  cases  no  insects  at  all  are  found  in  them  when 

)fl.     Tliirdly,  the  insects  that  have  been  found  by  entomol- 

H  in  the  knots  are  not  all  of  one  species,  but  of  several  dif- 

\t  species,  which  are  also  found  on  trees  which  are   never 

ted  by  Uie  knot.     On  the  other  hand,  we  never  have  the 

t  knot  without  the  Sphopria  morbom^  as  was  admitted  by 

is;  and  the  mycelium  of  that  fungus  is  found  in  the  slightly 

an  stem  long  before  an>*thing  which  could  be  cjiUed  a  knot 

nade  its  appearance.     Furthermore,  the  Spha^rta  tnorhosa  is 

Jwn   to   oc^ur  anywhere  except  in  connection  with  the 


w 


lose  who  believe  that  there  are  two  distinct  species  of  the 
have  arrived  at  this  conclusion  from  a  too  hasty  general iza- 
ipon  incomplete  observations.  *'  Having  seen  some  cherries 
from  the  knot,  although  growing  near  diseased  plum*trees, 
tbers,  perhaps  not  near  any  plum-trees,  covered  with  knots, 
Imve  jumped  at  the  conclusion  that  there  must  be  two  dif- 
;  fungi  producing  the  knot :  one  on  the  cherry,  derived  from 
lid  cherry ;  another  on  the  plum,  derived  from  the  wild 
**  This  false  inference  comes  from  the  fact  that  some 
s  of  wild  cherry,  and  also  some  cultivated  varietiea,  are  not 
Udd  by  the  knot.     "  Prunus  icrotina  Ehr.,  the  rum-cherry. 
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and  PrunuB  Virginiana  L.,  the  choke-cherry,  are  about  equally 
common  near  Boston.  The  latter  is  very  frequently  attacked  by 
the  knot ;  the  former  never,  as  far  as  our  experience  goes,  and 
we  have  examined  hundreds  of  ti-ees."  In  and  around  Boston 
the  cultivated  plum  has  been  nearly  destroyed  by  the  knot,  while 
over  the  same  territory  the  wild  plum  is  of  rare  occurrence,  if 
found  at  all,  showing  that  the  disease  must  come  from  some 
species  of  cherry. 

In  all  this  long  discussion  of  the  black  knot  much  confusion 
has  grown  out  of  the  loose  use  of  popular  names.  The  choke- 
cherry  of  one  person  may  not  be  the  choke-cherry  of  another ; 
and  the  bird  or  rum  cherry  in  one  section  may  bear  other  names 
in  another  part  of  the  country. 

With  a  knowledge  of  the  nature  of  this  contagious  disease 
the  remedy  at  once  suggests  itself :  namely,  to  cut  off  the  knots, 
together  with  the  swollen  portions  of  the  branches,  wherever  and 
whenever  they  are  found.  In  autumn,  as  soon  as  the  leaves  fall, 
the  knots  can  be  most  easily  seen,  and  all  branches  bearing  them 
should  be  tiiken  off  and  burned  at  once.  Though  the  ascospores 
are  not  formed  until  late  in  the  following  winter,  it  was  carefully 
observed  that,  were  the  knots  left  undestroyed,  they  would  ripen 
•after  the  branch  was  cut  from  the  tree.  The  choke-cherry,  bird- 
cherry,  and  wild  plum  furnish  means  for  rapid  propagation  of  the 
knot,  and  they  should  be  gladly  sacrificed  for  the  good  of  their 
more  worthy  allies.  Of  the  choke-cherry  the  writer  says, 
"  However  opinions  may  differ  as  to  its  beauty,  there  can  be  only 
one  as  to  its  injurious  influence  on  cherry  and  plum  orchards ; 
and  it  cannot  be  too  strongly  impressed  upon  fruit-growers  that 
the  choke-cherry  is  a  most  dangerous  enemy,  and  should  be  de- 
stroyed." 

Knowing  the  cause,  nature,  and  means  of  propagation  of  the 
black  knot,  it  remains  for  the  fruit-growers  to  profit  by  their 
valuable  instruction  and  use  their  best  endeavors  to  destroy  this 
pest.  The  article  closes  with  a  statement  of  the  importance  of 
keeping  tiie  disease  within  its  present  bounds.  It  is  now  peculiar 
to  America,  and  any  means  of  introducing  it  into  other  coontries 
should  be  strenuously  avoided. 

EXPLANATION  OF  THE  PLATES. 

Plate  III.  Figure  I.  Sf)futria  morbosa  on  the  cultirated  plam,  m  Men  in  nntnnni, 
natural  size. 

Figure  2.  Section  of  knot  on  the  choke-cherry  In  BfajT,  magnified  fix  hondred 
diameters  ;  a,  mycelium  ;  6,  conidia. 
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I  tt.  Cofiidiii  more  highly  mtgnificd* 
intv  4.  Section  ihroogh  one  lide  of  a  caritj  coDUinttig  fttjlotporti.     From 
Ichonj. 

)  &.  $lf lotporei  nort  tkifbly  mafn)6od. 
i  IV.  Figure  1.  Socdoa  of  choke-cbtirr^r  ftem,  aliowliis  the  mjrcelium  before  U 
^cohm  Io  thi  •iirf»c«,  ntAgnifi^cl  su  hundred  diaaieter*. 
iin  9.  ^permogontt. 

t  a.  A»d  And  cporat  of  Spketria  marhom  horn  iba  cholee<ben7« 
Bra  4.  BeHth«dom  with  ■!€{, 
Bret  5.  ft.  Ripo  «teo«poreB. 
(uraB  7,  8.  Aaeofpor«i  germiiuitifig. 
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^n>ER  this  head.  Nature  gives  an  abstract  of  a  paper  read 
rby  Professor  Tyndall  before  the  Royal  Society,  Janiiary 
Wi,  entitle^l  On  the  Optical  Deportment  of  the  Atmosphere 
j  Reference  to  the  Phenomena  of  Putrefaction  and  Infection. 
I&ong  other  things,  he  wished  to  free  his  mind,  and  if  possible 
b  minds  of  others,  from  the  uncertainty  and  confusion  which 
If  bes^t  tho  doctrine  of  "spontaneous  generation.'*  Pasteur 
B  pronoum-ed  it  "a  chimera,**  and  expressed  the  undoubting 
HtHction  that,  this  being  the  case,  it  ifi  possible  to  remove  para- 
|o  diseases  from  the  earth.  We  make  a  few  extracts  from  this 
teresting  article:  — 

**  To  the  medical  profession,  therefore,  and  through  them  to 
tniinity  at  large,  this  question  is  one  of  the  last  importance. 
It  the  state  of  medical  opinion  regarding  it  is  not  satisfactory. 
^^eoent  number  of  the  British  Medical  JaumaU  and  in  an- 
^■o  the  question,  ^  In  what  way  is  contaginni  genenited  and 
nmnnicated  ?  *  Messrs.  Braidwood  and  Vacher  reply  that  not- 
tbstanding  *  an  almost  incalculable  amount  of  patient  labor, 
i  actual  results  obtained,  especially  as  regards  the  manner  of 
Iteration  of  contagiunu  have  been  most  disappointing.  Ob- 
ggCT  are  even  yet  at  variance  whether  these  minute  particles, 
|b  disooirery  we  have  just  noticed,  and  other  disease  germs, 
Hj^Mni  produced  from  like  bodies  previously  existing,  or 
HHPtiiey  do  not,  under  eertiun  favorable  conditions,  spring 
0  existence  de  novoj'  ,  .  . 

*  The  result  of  the  experiments  showi»d  that  infusions  of  vari- 
\  substances  exposed  to  the  common  air  of  the  Royal  Institu* 
0  laboratory,  maintained  at  a  temperature  of  from  60^  to  70*' 
[ir.,  all  fell  into  putrefaction  in  the  course  of  from  two  to  four 
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days.  No  matter  where  the  infusions  were  placed,  they  were 
infallibly  smitten.  The  number  of  the  tubes  containing  the  in- 
fusions was  multiplied  till  it  reached  six  hundred,  but  not  one  of 
them  escaped  infection. 

"  In  no  single  instance,  on  the  other  hand,  did  the  air,  which 
had  been  proved  moteless  by  the  searching  beam,  show  itself  to 
possess  the  least  power  of  producing  bacterial  life  or  the  associ- 
ated phenomena  of  putrefaction.  The  power  of  developing  such 
life  in  atmospheric  air,  and  the  power  of  scattering  light,  are 
thus  proved  to  be  indissolubly  united. 

"  The  sole  condition  necessary  to  cause  these  long-dormant 
infusions  to  swarm  with  active  life  is  the  access  of  the  floating 
matter  of  the  air.  After  having  remained  for  four  months  as 
pellucid  as  distilled  water,  the  opening  of  the  back  door  of  the 
protecting  case,  and  the  consequent  admission  of  the  mote-laden 
air,  suffice  in  three  days  to  render  the  infusions  putrid  and  full 
of  life.  .  .  . 

"  From  the  irregular  manner  in  which  the  tubes  are  attacked, 
we  may  infer  that,  as  regards  quantity^  the  distribution  of  the 
germs  in  the  air  is  not  uniform.  The  singling  out,  moreover, 
of  one  tube  of  the  hundred  by  the  particular  bacteria  that  develop 
a  green  pigment,  shows  that,  as  regards  quality^  the  distribution 
is  not  uniform.  The  same  absence  of  uniformity  was  manifested 
in  the  struggle  for  existence  between  the  bacteria  and  the  peni- 
cilliura.  In  some  tubes  the  former  were  triumphant;  in  other 
tubes  of  the  same  infusion  the  latter  was  triumphant.  It  would 
seem  also  as  if  a  want  of  uniformity  as  regards  vital  vigor  pre- 
vailed. With  the  self-same  infusion  the  motions  of  the  bacteria 
in  some  tubes  were  exceedingly  languid,  while  in  other  tubes  the 
motions  resembled  a  rain  of  projectiles,  being  so  rapid  and  vio- 
lent as  to  be  followed  with  difficulty  by  the  eye.  Reflecting  on 
the  whole  of  this,  the  author  concludes  that  the  germs  float 
through  the  atmosphere  in  groups  or  clouds,  with  spaces  more 
sparsely  filled  between  them.  The  touching  of  a  nutritive  fluid 
by  a  bacterial  cloud  would  naturally  have  a  different  effect  from 
the  touching  of  it  by  the  interspace  between  two  clouds.  But  as, 
in  the  wise  of  a  mottled  sky,  the  various  portions  of  the  land- 
scape are  successively  visited  by  shade,  so,  in  the  long  run,  are 
the  various  tubes  of  our  tray  touched  by  the  bacterial  clouds, 
the  final  fertilization  or  infection  of  them  all  being  the  conae- 
quence.     The  author  connects  these  results  with  the  experiments 
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l^aateur  on  the  non-contiivuiiy  of  the  cause  of  eo-called  a]>onta- 

IS  gi*nenitioti,  and  with  other  experirneiits  of  bis  own.^ 

^Uu  the  t*tli  of  November,  a  second  tray,  containing  one  hmi- 

tubes  filled  with  an  infos^ion  of  mutton^  was  exposed  to  the 

On  the  morning  of  the  11  th,  six  of  the  ten  nearest  the  stove 
[  given  way  to  putrefaction.     Three  of  the  rows  most  distant 

Uie  stove  liad  yielded,  wliile  here  and  thi^e  ov^r  tlio  tniy 
icular  tubes  were  singled  out  and  smitten  by  the  infection, 
the  whole  tniy  of  one  liundred  tuVves*  twenty-seven  were 
er  luuddy  or  cloudy  on  the  llth»  Thus,  doubtlefci»,  in  a 
Agious  atmosphere  are  individuals  successively  struck  down. 

[>e  12th,  all  the  tnbes  hud  given  way,  but  the  diiTerenees  in 

jir  contents  wei*e  extraordinarj^     All  of  them  contained  hac- 

id,  some  few,  others  in  swarms.     In  some  tubes  they  were 

W  and  ii^ekly  in  their  motions,  in  some  apparently  dead,  while 

gthers  they  diirted  about  with  rampant  vigor.     These  differ- 

nire  to  be  referred  to  changes  in  the  gt^rminal  matter,  for 

fsame  infusion  was  presented  everywhere  to  tlio  air.     Here 

i  we  have  a  picture  of  what  occurs  during  an  epidemic,  the 

brenoe  in  number  and  energy  of  the  bacterial  swarms  resem- 

Ig  the  varjing  intensity  of  the  disease*     It  becomes  obvious 

p  these  experiments  that  of  two  individuals  of  the  same  ix>p- 

io%u  exposed  to  a  contagious  atmosphere,  the  one  may  be 

rt^ly,  the  other  lightly  attacked,  though  the  two  individuals 

*  be  as  identical,  as  regards  susceptibility,  as  two  samples  of 

and  the  same  mutton  infusion. 

The  author  traces  still  further  the  paralk^ism  of  these  actions 
^le  progress  of  infectious  disease.  The  Timeg  of  January 
HDntained  a  remarkable  letter  on   Typhoid  Fever,  signed 

D./  in  which  occurs  the  following  remarkable  statement : 

fpart  of  it  (Edbiburgh),  congregated  together  and  in- 
by  the  lowest  of  the  population,  tliere  are,  according  to 
eorporation  return  for  1874,  no  less  than  14,319  houses  or 
lings  —  many  under   one  roof,  on  the  "'flat'*  system — ^in 

I  bOiplls)  pr«etioe,  Uie  opening  of  »  wound  dnrinj^  the  p«flMge~or  ft  bneicriii 
woiM  bate  an  effect  very  djf1er*^nt  from  iho  o]>enbg  of  it  in  lh«  ifit«ripftOQ  b9- 
two  doudft.  Ccrtnin  caprkca  in  the  bclmvlor  of  drcM«d  wounds  m^j  |ioa»iUIj 
sootited  for  in  tfati»  wny.  Under  the  hcntlmg  Xathing  new  under  lht<  Sun, 
■or  Iliuicy  has  just  »cni  roc  llic  following  rvmarkublc  extmct  i  **  IVbrigcnn 
BUB  tich  die  in  dcr  Atmosphiirc  achwimroenden  Thi«jf  hen  wUf  Wulken  den* 
lit  deiifn  giinx  kvm  LyflmuHm,  )a  gnnxe  Tiigc  \oUig  ncinen  Luftvcrh&itniMe 
•In/*  (EhreriUerg,  Infudon*  Thierrhcn,  I83S,  p.  525.)  The  roincidenct  of 
olof^  if  •Eirprbing,  for  I  knew  nothing  of  £hrcub«rg'ft  ojncrptioti.  My 
U/'  boweYcr,  aw  but  imall  mmUiriiroi  of  hi». 
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which  there  are  no  house  connections  whatever  with  the  street 
sewers,  and  consequently  no  water-closets.  To  this  day,  there- 
fore, all  the  excrementitious  and  other  refuse  of  the  inhabitants 
is  collected  in  pails  or  pans,  and  remains  in  their  midst  generally 
in  a  partitioned-off  comer  of  the  living-room  until  the  next  day, 
when  it  is  taken  down  to  the  streets  and  emptied  into  the  cor- 
poration carts.  Drunken  and  vicious  though  the  population  be, 
herded  together  like  sheep,  and  with  the  filth  collected  and  kept 
for  twenty-four  hours  in  their  very  midst,  it  is  a  remarkable  fact 
that  typhoid  fever  and  diphtheria  are  simply  unknown  in  these 
wretched  hovels.' 

**'  This  case  has  its  analogue  in  the  following  experiment,  which 
is  representative  of  a  class.  On  November  30th  a  quantity  of 
animal  refuse,  embracing  beef,  fish,  rabbit,  hare,  was  placed  in 
two  large  test-tubes  opening  into  a  protecting  chamber  contain- 
ing six  tubes.  On  December  13th,  when  the  refuse  was  in  a 
state  of  noisome  putrefaction,  infusions  of  whiting,  turnip,  beef, 
and  mutton  were  placed  in  the  other  four  tubes.  They  were 
boiled  and  abandoned  to  the  action  of  the  foul  ^^ sewer  gas** 
emitted  by  their  two  putrid  companions.  On  Christmas  Day  the 
four  infusions  were  limpid.  The  end  of  the  pipette  was  then 
dipped  into  one  of  the  putrid  tubes,  and  a  quantity  of  matter 
comparable  in  smallness  to  the  pock-lymph  held  on  the  point  of 
a  lancet  was  transferred  to  the  turnip.  *Its  clearness  was  not 
sensibly  affected  at  the  time  ;  but  on  the  26th  it  was  turbid 
throughout.  On  the  27th,  a  speck  from  the  infected  turnip  was 
transferred  to  the  whiting ;  on  the  28th,  disease  had  taken  entire 
possession  of  the  whiting.  To  the  present  hour  the  beef  and 
mutton  tubes  remain  as  limpid  as  distilled  water.  Just  as  in  the 
case  of  the  living  men  and  women  in  Edinburgh,  no  amount  of 
fetid  gas  had  the  power  of  propagating  the  plague  as  long  as  the 
organisms  which  constitute  the  true  contagium  did  not  gain  ac- 
cess to  the  infusions. 

"The  universal  prevalence  of  the  germinal  matter  of  bacteria  in 
water  has  been  demonstrated  with  the  utmost  evidence  by  the 
experiments  of  Dr.  Burdon  Sanderson.  But  the  germs  in  water 
are  in  a  very  different  condition,  as  regards  readiness  for  devel- 
opment, from  those  in  air.  In  water  they  are  thoroughly  wetted 
and  ready,  under  the  proper  conditions,  to  pass  rapidly  into  the 
finished  organism.  In  air  they  are  more  or  less  desiccated,  and 
require  a  period  of  preparation  more  or  less  long  to  bring  them 
up  to  the  starting-point  of  the  water-germs.     The  rapidity  of 
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;  in  an  infasion,  infected  by  oitker  a  speck  of  liquid 
imng  haeteria  or  a  drop  of  water^  is  ©xtmordlnnry.  On 
nry  4tli  ft  thread  of  glass  almost  as  fine  as  u  hair  was 
into  a  cloudy  turnip  infusiati^  and  the  tip  only  of  the 
fibre  was  introduced  into  a  large  test-tube  contuining  an  in- 
ytk  of  red  mullet.  Twelve  hours  subsequently,  the  perfectly 
acid  liquid  was  cloudy  throughout.  A  second  test-tube  con- 
ling  the  same  infusion  was  infected  with  a  single  drop  of  the 
led  water  furnished  by  Messrs,  Hopkin  and  Williams ; 
Iv©  hours  also  sufficed  to  cloud  tJie  infusion  thus  treated, 
cisely  the  same  experiments  were  made  with  herrings  with 
result.  At  this  season  of  the  year,  several  days'  exj>oe- 
he  air  are  needed  to  produce  so  great  an  effect.  On  Ikv 
il>er  Slst  a  strong  turnip-infusion  was  prepared  by  digesting 
slices  in  distilled  water  at  a  temperature  of  120°  Fahr.  The 
ion  was  divided  between  four  large  test-tuljcs,  in  one  of 
Ich  it  was  left  unboiled^  in  another  boiled  for  five  minutes,  in 
two  remaining  ones  boiled  and,  after  cooling,  infected  with 
i  drop  of  beef-infusion  containing  Ifacteria.  In  twenty-four 
iirB  tlie  unboiled  tube  and  the  two  infected  ones  were  cloudy, 

I  unboiled  tube  being  the  most  turbid  of  the  three.  The  infu- 
n  here  was  peculiarly  limpid  after  digestion ;  for  turnip  it  was 
u  exceptional,  and  no  amount  of  searching  with  the  micro- 
»p©  could  reveal  in  it  at  first  the  trace  of  a  living  bacterium  ; 

II  germs  were  there  which,  suitably  nourishe<l,  passed  in  a 
gle  day  into  bacterial  swarms  without  number*  Five  days 
re  not  sufficed  to  produce  an  effect  approximately  equal  to 
B  in  the  boiled  tube,  wliirh  was  aninfected,  but  exposed  to  the 
nmon  laboratory  air. 

*  There  c^innot,  moreover,  be  a  doubt  that  the  germs  in  the  air 
ter  witlely  among  themselves  as  regards  preparedness  for  de* 
opment.  Some  are  fresh,  others  old ;  some  ai^  dry«  others 
ist.  Infected  by  such  germs,  the  same  infusion  would  require 
Cerent  lengths  of  time  to  develop  bacterial  life.  This  remark 
iliefl  to  and  explains  the  different  degreea  of  rapidity  with 
ich  epidemic  disease  acts  upon  different  people.  In  some,  the 
cbing  period,  if  it  may  be  called  such,  is  long,  in  some  short, 
differences  depending  upon  the  different  degrees  of  pr^pared- 
I  of  the  contagium," 
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ON  THE  FORMER  CLIMATE  OF  THE  POLAR  REGIONS.* 

BY  PROFESSOR  A.    R.   NORDENSKIOLD. 

/^NL  Y  a  few  years  ago  it  was  looked  upon  as  an  article  of  faith 
^^  among  geologists  that  the  whole  globe  was  once  in  a  melted, 
incandescent  state,  and  that  the  conditions  of  temperature  now 
prevailing  on  the  surface  of  the  earth  have  been  in  process  of 
time  produced  by  the  slow,  gradual  cooling  of  the  once  fused  and 
glowing  mass.  It  then  appeared  so  natural  that,  in  consequence 
of  the  earth's  internal  heat,  a  tropical  climate  should  extend  from 
pole  to  pole,  that  no  special  weight  was  attached  to  the  evidences 
of  this  fact  which  geology  was  at  that  time  able  to  produce. 
The  Dane  Giesecke's  and  the  English  Scoresby's  specimens  of 
fossil  phints  from  the  east  and  west  coasts  of  Greenland,  evi- 
dencing a  warm  climate  there,  attracted  so  little  attention  that 
neither  they,  nor  the  fossil  remains  of  Saurians  found  by  the 
famous  Arctic  traveler.  Sir  Edward  Belcher,  in  the  American 
Polar  Archipelago,  could  be  found  in  the  museums  to  which  they 
had  been  confided. 

It  was  not  till  geologists  had  become  fully  convinced  that  the 
gradual  transition  from  the  time  when  a  warm  climate  was  sup- 
posed to  have  prevailed  over  the  whole  earth  and  the  present 
time  has  at  least  once  been  interrupted  by  a  period  during  which 
the  greater  part  of  the  European  and  American  continents  were 
covered  by  mighty  glaciers,  that  the  geological  theory  of  climates 
was  taken  up  with  real  interest.  People  began  gradually  to  per- 
ceive that,  even  supposing  the  earth  really  to  have  once  been  in 
a  state  of  glowing  fusion,  the  cooling  must  already  at  the  Cam- 
brian and  Silurian  epochs  have  proceeded  so  far  that  the  quantity 
of  heat  which  the  earth  lost  by  radiation  was  fully  compensated 
by  that  which  it  received  from  the  other  heavenly  bodies.  It 
has  also  been  supposed  that  the  cause  of  the  glacial  j^eriod  — 
when  vast  ice  mountains  scattered  bowlders  from  Scandinavia 
over  the  plains  of  Northern  Germany,  and  when  the  Swiss  Alps 
formed  the  centre  of  an  icy  desert  similar  to  the  present  Green- 
land —  is  to  b(^  sought  for  in  some  trifling  changes  in  the  form 
of  the  earth's  orbit  and  the  inclination  of  the  equator,  which 
have  taken  place  and  continue  to  take  place  periodiciilly  after  the 
lapse  of  thousands  or  hutulreds  of  thousands  of  years.  The  same 
causes  which  have  once  i)roduced  the  glacial  period  have  thus 
happened,  not  only  during  this  last  period  nearer  to  our  own 

1  A  lecture  (Iclivcreil  at  the  anniversary  meeting  of  the  Royal  Swedish  Academy 
of  Science,  March  31,  1875,  and  translated  for  The  Geological  Magazine. 
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but  alsi>  many  titTM'8  hefc^m ;  ami  tlieiH^  is  rtni^uti  to  suppose 
they  were  also  then  followed  by  somewhat  similar  resultn, 
at  is  to  Bay,  that  tho  cold  and  the  warm  eras  have  many 
I  altornat^ni  on  the  8urfiM**s  of  {\u*.  farth.     In  consequence  of 
it  hm  become  a  uiatt<*r  of  the  utmost  importance  to  scienc« 
I)t4itn  by  real  observation  accurate  information  as  to  the  state 
uiperature  on  the  earth  a  surface  during  us  many  of   the 
lrt*nt  geological  periods  as  possible*     Wlinn  in   our  days  a 
itiiia  queiition  is  seriously  propounded,  it  is  seldom  long  be- 
lt is  answered  ;  and  even  in  the  instance  before  us  we  have 
l4t  yearn  received  numerous  contributions  to  geological  clima* 
gy   from   lands  the  geogmphical   situation  of   which,  in   the 
^ibckrhood  of  the  pole,  renders  them  best  fitted  to  yield  in- 
lation  of  this  kind. 
G  geology  of  the    polar  tracts  can  in  two  different  waya 
ly  us  with  information  concerning  the  former  climate,  partly 
ccmiparison  of  the  fossil  animals  and  plants*  there  found  with 
ing  forms  that  live  undt^r  certain  determinate  climatic  con- 
•ns,  |)artly  by  an  ai*curate  examination  of  the  various  strata 
different  geological  ages,  with  a  view  to  ascertain   whether 
I**  pre84*nt  any  of   the   imlications  which  usually  distinguish 
I  formations. 

^  now  possess  fossil  rtMiiains  from  th(^  polar  reginns  b<^iong- 
o  almost  all  tlie  periods  into  which  the  geologist  hiis  divided 
istory  of  the  earth.  The  Silurian  fossils  which  McCUntock 
;ht  home  from  the  American  Polar  Archipelngo,  and  the 
knan  naturalistii  from  Novaja  Semlja,  as  also  some  probably 
toniMi  remains  of  fish  found  by  the  Swedish  expeditions  on 

Pts  of  Spitsbergen,  are,  however,  too  few  in  number,  and 
o  forms  too  far  removed  from  those  now  living*  to  furnish 
i  information  relative  to  the  climate  in  which  they  have 

mnrdiately  after  the  termination  of  the  Devonian  age,  an 
Bve  continent  seems  to  have  been  formed  in  the  jiolar  basin 
not  Enmpe,  and  we  still  find  in  Bimtcu  Island  and  Spitz- 
t!ii  vast  strata  of  slat<\  sandstone,  nnd  coal,  belonging  t*o  that 
id,  in  which  are  imtHnlded  abundant  remains  of  a  luxuriant 
talion,  which^  as  well  as  several  of  the  fossil  plant-remains 
^t  from  the  p4.dar  regions  by  the  Swedish  expeditions,  have 
■mnained  and  described  by  Professor  Heer,  of  Ziirich.  We 
Mrtainly  meet  with  forms,  vast  Siffillaria^  Calamites^  find 
mol  Ltpifhihudnin^  etc,  which  have  no  exactly  correspond- 
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ing  representatives  in  the  plants  now  existing.  Colossal  and 
luxuriant  forms  of  vegetation,  however,  indicate  a  climate  highly 
favorable  to  vegetable  development.  A  careful  examination  of 
the  petrifactions  taken  from  these  strata  shows  also  so  accurate 
an  agreement  with  the  fossil  plants  of  the  same  period  found  in 
many  parts  of  the  continent  of  Central  Europe,  that  we  are 
obliged  to  conclude  that  at  that  time  no  appreciable  difference  of 
clinKite  existed  on  the  face  of  the  earth,  but  that  a  uniform 
climate  extremely  favorable  for  vegetation  —  but  not  on  that 
account  necessarily  tropical  —  prevailed  from  the  equator  to  the 
poles. 

The  sand  and  slate  beds  here  mentioned  do  not  contain  any 
marine  petrifactions,  whence  we  may  conclude  that  they  have 
been  formed  in  lakes  or  other  hollows  in  an  extensive  polar  con- 
tinent. In  Beeren  Island  and  Spitzbergen  they  are,  however, 
covered  by  beds  of  limestone  and  siliceous  rock,  which  form  the 
chief  material  in  Beeren  Island,  and  of  several  considerable 
mountains  on  the  southern  side  of  Hinloopen  Strait,  and  the 
innermost  bays  of  Ice-fjord  in  Spitzbergen.  The  manner  in 
which  these  mountains  rise  several  thousand  feet  above  the  sur- 
rounding snow  desert,  their  regular  form,  crowned  with  vast 
masses  of  dark  volcanic  rock  divided  into  vertical  columns,  the 
siliceous  strata  forming  perpendicularly- scarped  terraces,  and  the 
tendency  of  the  calcareous  beds  to  fall  away  and  ft)nn  natural 
arches,  give  to  these  mountains  the  appearance  of  i*uins  of  colossal 
ancient  fortificiitions  and  temples,  unequaled  in  sublime  and  des- 
olate magnificence.  Here,  indeed,  we  meet  with  the  monumental 
gravestones  of  a  long-past  age.  The  rock  is  in  fact  formed  almost 
entirely  of  shells  of  marine  moUusca,  fragments  of  corals,  and 
bryozoa  of  the  age  of  the  mountain-limestone.  We  have  then, 
here,  not  only  a  proof  that  the  ancient  polar  continent  sank 
down  again  and  gave  place  to  a  deep  polar  ocean,  but  also,  in 
the  correspondence  of  the  corals,  shells,  and  other  associated 
organic  remains  with  those  met  with  in  more  southerly  tracts, 
an  indication  that  the  warm  polar  climate  remained  unchanged. 

The  mountain-limestone  period  was  followed  by  an  era  during 
which  the  richest  coal-beds  of  England,  Belgium,  and  America 
were  formed,  and  which  has  accordingly  received  the  name  of 
the  coal  period.  A  new  distribution  of  land  and  water  had  now 
taken  place,  continonts  had  again  arisen  in  the  polar  tracts,  in 
the  sandstones  and  argillaceous  strata  of  which  we  again  find,  at 
Bell  Sound,  on    the  western  coast  of   Spitzbergen,  fossil  plants 
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bear  witness  to  a  rich  paUr  vegetation  developed  under  a 
climate.     Among  theae,  however,  wo  miss  the  species  of 

4eavtHl  fi?m  so  abundant  in  the  coal-beds  of  more  southerly 

a  circuniatance  which  may  possibly  indicate  a  cerUun  dif- 

of  climate  as  existing  at  that  epoch,  unless,  as  is  more 

iibJe,  the  circumstance  is  merely  the  result  of  the  tnsuffi- 
cy  of  the  materials  brtmght  from  but  one  single  arctic  local- 
only  relics  from  tlie  polar  regions  belongnig  to  tliM  sur- 

Dg  era,  the  Triassic,  are  those  of  marine  animals,  amongst 
eh  a  considerable  portion  consists  of  hirge.^  shell-clad  Cepha* 

la  related  to  Ammonites,  Nautilus,  etc.,  which,  judging  from 
ihabits  of  the  forms  still  existing  in  our  time,  cutilJ  iissun»dly 
p  only  lived  in  a  w;irm  ocaun.  More  certain  information  rela^ 
i'to  the  nature  of  the  polar  climate  at  that  time  is  afforded  by 
ptmsof  skeletimsof  colossal  Sauria,  —  one  form,  Irhthyo$nurHi 
irw,  seems  to  have  reached  a  length  of  twenty  or  thirty  feet, 
Hiich,  together  with  vast  coprolite  beds,  are  found  in  great 
^ihuict?  inclosed  in  the  Triassic  strata  of  lee-fjord,  and  which 
^g  the  now  existing  fanna  have  their  nearest  representatives 
^e  crocodiles  on  the  sunny  banks  of  the   Nile,  or  jwrhaps 

Kthe  marine  lizard,  AmhlyrhynchuB^  met  with  in  the 
s  Isles.  That  multitudes  of  these  cold-blu«ided  animals 
bbat  time  in  the  vicinity  of  the  eightieth  degree  of  lati- 
\  alfeests  beyond  all  doubt  clirnatal  conditions  very  different 
I  those  of  the  present  day. 

t  the  entrance  of  lee-fjord  and  at  Mount  Agardh,  in  Stor- 

,  the  Triassic  strata  are  covered  with  marine  formations  be* 

Dg  to  the  immediately  subsequent  geologif^al  em,  the  Jura 

d,  and,  as  far  as  we  can  judge  from  the  few  fossil  remains 

rto  discovered  in  these  strata,  no  diminution  had  as  yet 

\  place  in  the  warmth  of   the  polar  climate.     But  great 

M^SMr  came  to  pass  in  the  portion  of  the  polar  basin  north 

Hpif  the  ocean  being  again  transformed  into  a  continent, 

I,  though  shattered  and  reduced,  still  exists  up  to  the  pres- 

ima.     The  upper  portion,  therefore,  of  the  Jura  formation 

itzbergen  does  not  contain  any  marine  organisms,  but  in 

[&€«  of  them  beds  of  sandstone  and  slate,  with  coal-seams 

mpressions  of  plants*     From  the  strata  belonging  to  that 

let  with  at  Cape  Boheman,  in  Ice-fjord,  situated  between 

jventy-eighth  and  seventy -ninth  degrees  of   latitude,   the 

I  expeditions  have  brought  home  numerous  impressions  of 
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palin-liko  cycadeje  and  coniferae,  the  representative  species  of 
which  now  flourish  in  the  neighborhood  of  the  tropica.  This 
already  leads  to  the  supposition  of  a  warm  climate,  which  sup- 
position is  further  confirmed  by  a  comparison  with  the  European 
fossil  flora  of  the  same  date,  which  indicates  that  the  climate  of 
Spitzbergen  did  not  then  materially  differ  from  that  of  Central 
Europe. 

The  Swedish  expeditions  have  also  succeeded  in  obtaining, 
partly  from  Greenland  and  partly  from  Spitzbergen,  from  two 
separate  epochs  of  the  Cretaceous  era,  extensive  collections  of 
fossil  plants,  lately  described  by  Professor  Heer  in  the  Trans- 
actions of  the  Royal  Swedish  Academy.  By  this  we  have  been 
enabled  not  only  to  determine  the  epoch  when  differences  of 
climate  first  began  to  show  themselves  on  the  surface  of  the  earth, 
but  also  pretty  closely  to  follow  an  extremely  remarkable  change 
in  the  appearance  of  the  vegetable  world  which  took  place  dur- 
ing the  course  of  that  period. 

Within  the  polar  basin  we  meet  with  the  lowest  division  of 
the  Cretaceous  age  on  the  north  side  of  the  Noursoak  peninsula, 
in  Northwestern  Greenland.  The  crown  of  the  hills  is  here 
composed  of  black,  ancient  lava-streams  and  immense  beds  of 
volcanic  tuff,  hardened  in  process  of  time  into  solid  rock. 

Over  these  volcanic  formations  now  rests  a  covering  of  per- 
petual ice,  and  beneath  them  on  the  sea-shore  vast  strata  of  sand 
are  discovered,  containing  inconsiderable  coal-beds,  interstnitified 
with  clay-bi'ds  and  a  fine-grained  argillaceous  shale  singularly 
fitted  for  preserving  the  impressions  of  fossils  that  have  been 
imbedded  in  it.  These  plants  belong  to  the  lowest  portion  of 
the  Cretaceous  age,  and  among  the  collections  brought  from  this 
spot,  Heer  has  succeeded  in  distinguishing  seventy-five  different 
8pi*c*i(»s,  among  which  are  thirty  ferns,  nine  cycadeaj,  and  seven- 
teen coniferii'. 

The-  third  part  of  the  ferns  belongs  to  one  genus,  Gleichenia^ 
which  still  flourishes  in  the  neigborhood  of  the  tropics  and 
wanner  ])arts  of  the  temperate  zone,  and  the  same  remark  holds 
good  of  the  eycadeie,  most  of  which  are  referable  to  the  genus 
Zamiit^  species  of  which  we  meet  with  within  the  tropics,  as  also 
of  th(»  conifera>,  some  of  which  are  nearly  related  to  forms  still  ex- 
isting in  Florida,  Japan,  and  California.  From  this  Heer  draws 
the  conclusion,  that  in  the  early  part  of  the  Cretaceous  period 
the  climate  of  the  now  ice-covered  Greenland  was  somewhat  like 
that  which  now  prevails  in  Egypt  and  the  Canary  Isles. 
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mong  the  ferns,  cycadeie,  and  coniforaB  of  NounK>ak  fH*niiiMila, 
*  found  a  few  imjireHHions  of  a  8{K*ciefl  of  the  poplar,  Populue 
urvUf  which  formed  the  only  and  at  the  same  time  the  old- 
known  repi^es^ntativft  of  th«  for^^t  vfgt*Uitic>n  now  prevailing 
ie  tempemte  zone.     Neverthelesa  the  vt'giitation  of  the  aivtic 
IH  w;is  airwidy  during  the  Cretaceous   period  undergoing  a 
plete  tninsformation.     Evidence  of   Uha  has  been  obtained 
I  th«  same  locality,  Atanekerdluk,  on  tlie  south  aide  of  the 
fornoak   peninsula^  from  whicli  such   mikgntficent   remains  of 
Itic  regetation  of  the  Tertiary  period  had  previously  been  ob- 
ped,  from  stratii  at  a  somewhat  higher  leveL     Here,  out  of 
\  talus  that  has  fallen  from  the  lofty  fells,  some  black  and 
pmbly  easily  crumbling  stmta  of  shale  protrude,  among  which, 
|carrful  inspection,  impressions  of  phints  may  be  discov^^red 
pnging  to   the  Cretaceous  formation,  not  to  the  lower,  but 
I  upper  portion  of  it.     The  vegetittton   is  here  quite  differ- 
^    The  ferns  and  cye4uleie  have  disappeared,  and  in  their  place 
\  find  deciduous  trees  and  other   dicotyledons  in  lustonishing 
Sety  ;uid  forms,  amung  which  a  species  of  fig  may  be  men- 
lod,  of  which  not  only  the  leaves,  but  also  the  fruit,  have  been 
piined  in  a  fossil  state;   two  s|>ecies  of  magnolia,  etc.     The 
pate  that  then  prevailed  over  the  whole  globe  was  therefore 
I  warm  and  luxuriant,  even  if,  at  least  In  the  arctic  regions, 
bly  modified  from  what  it  formerly  had  been,  inasmuch 
the  flowerless  vegetation  (which  was  now  beginning  to 
far  as  we  can  judge  from  its  present  representatives, 
required  a  warm,   humid  climate,  whereas  the  new 
with  their  luxuriant  tlowers,  which  now  began  to  chanic- 
fee  the  vegetable  world,  required,  in  order  to  develop  all  the 
ndeiir  of  their  colors,  a  clear  and  sunny  sky.     The  disappear- 
H  of  sundry  tropical  and  sub-tropical  forms  that  are  met  with 
he  older  Cretaceous  strata  has  led  Heer  to  the  conclusion 
I  difference  of  climate  at  different  latitudes  was  nosv  begin- 
{  to  show  itself,  and  he  calls  attention  to  the  circumstance 
;  this  takes  place  synchronously  with  the  development  of  the 
tyledonons  plants  in  greater  vanety. 
!&biippily,  in  the  arctic  regions  no  fossil  remains  belonging 

» Eocene  age^  which  immediately  succeeded  the  Cretaceous 
have  hitherto  been  met  with,  and  we  are  therefore  desti- 
iaC  Ihe   actual  data  necessary  for  ascertaining  its  climatic 

mBut  the  next  following,  or  Miocene,  age    {ilaceit  at 
1  abundant  materials  in  the  magnificent  remains  of 


858  The  Former  Climate  of  the  Polar  Regione.        [Jane* 

plants  obtained,  we  may  say,  from  all  parts  of  the  polar  basin 
and  its  vicinity :  from  West  Greenland  by  Inglefield,  McClintock, 
Rink,  Torell,  Whymper,  and  the  Swedish  expeditioils ;  from 
East  Greenland  by  Payer ;  from  Alaska  by  Mr.  Fumhjelm ; 
from  Sagalin  by  Admiral  Furnhjelm ;  and  from  different  local- 
ities of  Spitzbergen  by  the  Swedish  expeditions.^  The  spots 
where  remains  of  this  period  are  found  are  frequently  distin- 
guished by  their  astonishing  abundance  of  fossil  plant-remains. 

For  example,  at  a  place  in  Spitzbergen  which  we  have  called 
Cape  Lyell,  after  the  lately-deceased  great  English  geologist,  the 
rocks  on  the  shore  for  a  distance  of  several  hundred  feet  form  a 
continuous  herbarium,  where  every  stroke  of  the  hammer  brings 
to  light  an  imago  of  the  vegetation  of  a  long-past  age,  when 
the  forest  vegetation  of  these  tracts  consisted  of  tho  swamp- 
cypress  of  Texas  (^Taxodium  distichum)^  of  gigantic  sequoias, 
relations  or  ancestors  of  California's  mammoth  tree,  of  large- 
leaved  birches,  limes,  oaks,  beeches,  planes,  and  even  magnolias. 
The  place  is  situated  in  about  77°  35'  N.  lat.,  on  the  south  side  of 
the  entrance  to  Bell  Sound,  on  the  western  coast  of  Spitzbergen. 
At  the  foot  of  the  cliff,  on  one  or  two  barren  heaps  of  gravel, 
one  may  discover  shoots  an  inch  long  of  the  polar  willow,  sole 
representative  of  the  present  vegetation  of  the  locality.  Just  off 
tho  shore  the  ocean  currents  drive  icebergs,  which  have  fallen 
from  the  neighboring  glaciers,  backwards  and  forwards,  and  the 
crown  of  the  rock  itself  forms  the  limit  of  a  mighty  glacier, 
which  threatens  within  a  few  years  to  bury,  under  an  icy  cover- 
ing of  several  hundred  feet  thickness,  not  only  the  little  vegeta- 
tion that  exists  here,  and  which  in  the  summer  weeks  is  some- 
times adorned  with  charming  colors,  but  also  the  memorials  of 
the  ancient  glorious  age  now  preserved  within  its  rocks. 

By  a  careful  examination  of  the  rich  materials  here  accessible, 
and  by  a  comparison  of  the  petrifactions  with  those  of  the  same 
period  found  in  more  southerly  localities,  Heer  has  shown  that 
already  in  the  Miocene  era  considerable  variety  of  climate  ex- 
isted on  the  face  of  the  earth,  though  even  the  pole  at  that  time 
enjoyed  a  climate  fully  comparable  with  that  of  Central  Europe 
now.  The  then  flora  of  Europe  had  almost  entirely  an  Ameri- 
can character,  and  there  are  many  reasons  for  supposing  that  the 
continents  of  Europe  and  America  were  at  that  time  united,  and 

1  We  may  also  mention  the  evidence  of  an  arctic  Miocene  flora  obtained  by  Sir 
John  Hichnrdson  from  tine  indurnted  clay-beds,  associated  with  coal-seams,  on  dM 
Mackenzie  River,  nenr  Great  Bear  Lake,  from  which  seventeen  species  of  fossil 
plants  have  been  identified  by  Ilcer.  — Edit.  Gbol.  Mao. 
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■Hiided  on  the  Bontb  by  an  ocean  extending  from  tlio  Atlantic 
Ker  th«  present  deserts  of  Saliara  and  Central  Asia  to  the 
kcific« 

■Between  the  Miocene  and  tlie  present  era  are  two  important 

nriods,  the  Pliocene  and  the  Glacial,  which  to  us  are  partieu- 

wly  deserving  of  attention,  inasmuch  as  that  during  them  man, 

li  lord  of  ci-eation^  seems  first  to  have  made  his  appearance* 

Wit  during  the  latter  of  these  periods  vast  masses  of  ice  covered 

I  least  all  tlie  northern  part  of  Europe  is  a  well-known  fact ; 

lit  c5onceming  the   nature  of  the  tninsition  from   the  glorious 

pnate  of  the  Mii>cene  age  to  the  Glacial  period  we  possess  no 

Bowledge  whatever  founded  on  actual  ohsiTvation.     Probably 

I  some  future  time  contributions  towards  the  solution  of  this 

Important  question  may  be  found  amongst  the  mountain  masses 

I;'  nv  the  peninsula  between  Ice-fjord  and  Boll  Sound  in 

p  'U,  or  in  some  parts  of  the  basalt  region  of  Northwest- 

m  (ireenland.     In  the  interior  of  Ice-fjord  and  at  sevenil  other 

iaccjs  on  the  coast  of  Spitzbergen,  one  meets  with  indications 

plier  that  the  polar  tracts  were  less  completely  covered  with  ice 

ping  the  Glacial  era  than  is  usually  supposed,  or  that.,  in  con- 

pmity  with  what  has  been  observed  in  Switzerland,  inter-glacial 

Iriods  have  also  uocurred  in  the  polar  regions.     In  some  sand- 

fds  not  very  much  raised  above  the  level  of  the  sea,  one  may  in 

et  find  the  large  shells  of  a  mussel  (^Miftilus  edulin)  still  living 

I  the  waters  encircling  the  Scandinavian  coast.     It  is  now  no 

tiger  found  in  the  sea  around  Spitzbergen,  having  been  prob- 

iy  rooted  out  by  the  ice-masses  constantly  driven  by  the  ooean 

trents  along  the  coasts. 

From  what  has  been  already  stated,  it  appears  that  the  animal 
d  vegetable  relics  found  in  the  polar  regions  imbedded  in 
■ata  deposited  in  widely  separated  geological  eras  uniformly 
ttify  that  a  warm  climate  has  in  former  times  prevailed  over 
a  whole  globe.  From  palceontological  tteienft  nn  nnpport  <ran 
^^ined  for  the  aaumption  of  a  periodical  alternatioti  of 
^Mand  cold  climatri  on  the  surface  of  the  earth, 
^careful  investigation  of  the  structure  of  the  different  sedi- 
g^ury  strata  leads  to  the  same  result.  We  are  now  very  well 
Ban  ted  with  the  origin  and  nature  of  the  various  strata^  the 
^•fsnce  of  which  has  been  supplied  by  the  destructive  opera- 
II  of  glaciers  on  the  surrounding  and  subjacent  mountain 
and  we  can  point  out  certain  marks  by  which  these 
may  be  distinguished  from  other  non-glacial  deposits.     In 
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these  last,  one  very  rarely  meets  with  any  large  stone  bowldere, 
which  have  fallen  from  some  neighboring  cliff  and  been  imbed- 
ded in  sand  or  clay,  either  directly,  and,  if  so,  close  to  the  place 
where  originally  found,  or  else  after  having  in  the  spring  been 
moved  a  greater  or  less  distance  by  river  ice.  In  glacial  forma- 
tions, on  the  contrary,  as  one  may  gather  from  the  study  of  the 
strata  in  Scandinavia  that  belong  to  the  glacial  period,  erratic 
blocks  transported  on  icebergs  to  far-distant  regions  play  an  im- 
portant part.  If  a  climate  similar  to  that  which  now  prevails  in 
the  arctic  regions  has  several  times  during  various  geological 
enis  existed  in  the  neighborhood  of  the  pole,  one  has  reason  to 
expect  that  sandstones  inclosing  large  bowlders  should  often  be 
met  with  in  these  tracts. 

But  this  is  by  no  means  the  case,  though  such  formations,  if 
they  exist  on  a  largo  scale,  could  hardly  escape  observation. 

The  character  of  the  coasts  in  the  arctic  regions  is  especially 
favorable  to  geological  investigations.  While  the  valleys  are  for 
the  most  part  filled  with  ice,  the  sides  of  the  mountains  in  sum- 
mer, even  in  the  eightieth  degree  of  latitude,  and  to  a  height  of 
one  thousand  or  fifteen  hundred  feet  above  the  level  of  the  sea, 
are  almost  wholly  free  from  snow.  Nor  are  the  rocks  covered 
with  any  amount  of  vegetation  worth  mentioning,  and,  more- 
over, the  sides  of  the  mountains  on  the  shore  itself  frequently 
present  perpendicular  sections,  which  everywhere  expose  their 
bare  surfaces  to  the  investigator.  The  knowledge  of  a  mount- 
ain's geognostic  character,  at  whi(*h  one  in  more  southerly  coun- 
tries can  only  arrive  after  long  and  laborious  researches,  removal 
of  soil,  and  the  like,  is  here  gained  almost  at  the  first  glance;  and 
as  we  have  never  seen  in  Spitzbergen  nor  in  Greenland,  in  these 
sections,  often  many  miles  in  length,  and  including,  one  may  say, 
all  formations  from  the  Silurian  to  the  Tertiary,  any  -bowlders 
even  as  large  as  a  child's  head,  there  is  not  the  suiallest  prob- 
ability that  strata  of  any  considerable  extent,  containing  boulders, 
are  to  be  found  in  the  polar  tracts  previously  to  the  middle  of 
the  Tertiary  period. 

Since,  then,  both  an  examination  of  the  geognostic  condition 
and  an  investigation  of  the  fossil  flora  and  fauna  of  the  polar 
lands  show  no  signs  of  a  (llacial  era  having  cixisted  in  those 
parts  before  the  termination  of  the  Miocene  period,  we  are  fully 
justified  in  rejecting,  on  the  evidence  of  actual  observation,  the 
hypotheses  founded  on  purely  theoretical  speculations,  which 
assume  the  many  times  repeated  alternation  of  warm  and  glacial 
cliinaU's  between  the  [)resent  time  and  the  earliest  geological  ages* 
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Andick^ox's  Makdalat  to  Mqmien.' — ^Muudiiluy  u  the  capital  of 
rroa«  luul  Momien  nn  itnporUnt  town  in  the  province  of  Yiuiniuii 
iru  Cbiim*  The  two  Britinh  expeditions  of  which  Dr.  Amlerson 
A  narriitivi^  wwj*  for  the  purj)ose  of  eitabliiiiing  commcrciul  relatious 
wefsn  ihc  British  in  lUirnia  and  the  rich  proviuces  of  We*lern  China, 
rh  mrMsions  were  rf»pul»f<l  ami  entirely  unsucceftsful,  but  much  tnfurmn- 
n  concerning  these  remote  regions  was  collected  by  Dr,  Anderson,  and 
n  given  to  the  public  in  this  handsome  volume.  The  population 
motley  one,  the  Burmese  intermingling  with  the  Chine«e,  though 
live  in  di^erent  c|niirteni  of  the  same  ti>wn8,  and  lioth  are  conBned 
psely  to  their  walU  atid  fortifications  bj  the  fierce  hill  tribea  on  the 
irtler, 

T^w  notes  on  the  natural  history  of  the  country  have  been  recorded, 
ugh  ^a  full  and  illustrated  report  is  in  active  preparation.''  The 
tame  fi(«h  of  "  ihii  little  rocky  inland  of  Theehadaw,  wliielj  boaata 
only  atone  pagoda  in  Burma,  and  is  resorted  to  by  nuniU-is  of  pil- 
at  the  great  Buddhi&t  fe&tival  in  March/'  are  brieHy  mentioned  in 
Ibllowing  wortls ;  "  Having  (.upplied  ourselves  with  rice  and  plantains, 
imen  called  *  Tit-tit-tit/  Soon  the  ihh  aj>peared,  about  fifty  yards 
after  repeated  cries  they  were  alongside,  greedily  fierouring  the 
ring  of  food.  In  their  eagerness  they  showed  their  uncouth  heads 
\A  great  part  of  their  backs,  to  which  patches  of  gold  leaf,  laid  on  by 
bent  devotees,  ?-till  adhered.  So  tame  were  they  that  they  imflTered 
femseh^es  to  be  stroke<l,  and  seemed  to  relish  having  their  long  feelers 
Bed,  One  fellow,  to  whom  a  plantain  skin  was  thrown,  indignantly 
jectcd  it,  and  dived  in  disgnst."' 

Bfttle  Burma  is  rich  in  ruined  temples  and  towns*  th<^  [irehistoric 
^Ha  are  also  abumlant.  Stone  celts  are  ol\eu  turned  up  by  the 
^B|0  Yunnan  as  with  us.  **  A  large  number  of  tliose  purchased 
^fitalK  beautifully  cut  forms,  with  few  or  no  signs  of  use.  and  made 
tome  vjiriety  of  jade ;  but  there  is  no  reason  to  doubt  tlio  authenticity 
the  larger  forms  which  were  brought  to  us.  Bronze  celts  are  also 
iDtl,  but  are  valued  at  their  weight  in  gold ;  we  managed,  however,  to 
rdiase  one  at  ^fanwyne  on  the  return  jounR^y.  It  l>elongs  to  the 
keted  type  of  celts  without  wings.  The  composition  of  tlie  bronstc  is 
'  Mune  as  that  of  the  celts  found  In  northern  Kuro|ie:  tin,  10;  copper. 


The  narrative  has  been  prepared  with  evident  care,  and  will  be  useful 
comparison  with   the  relations  of  the  recent   French   expedition  to 

jBMrj^fy  iQ  H^mlrn,  A  Narraflvc  of  th«  Two  Kxpedlliona  to  Western  China  of 
niid  t875»  tinder  Col.  K.  B.  Sluden  snd  Tol  Ifomcc  Browne.  By  Joiim  Aa- 
(ioa.  M.  !>,.  etc.  With  Miipa  and  illustrfttioQi.  London.  i87li.  Svo,  pp.  471>. 
3BUlaa4Co.    $7  50. 
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Cochin  China,  of  which  finely  illastrated  accoants  are  appearing  in 
Gflobus,  the  early  numbers  of  which  for  the  present  year  also  contain 
some  fine  views  of  Yunnan. 

The  Geological  Record  for  1874.*  —  This  useful  work  is  appar- 
ently a  complete  bibliograjihy  of  all  works,  papers,  and  notes,  on  geology, 
mineralogy,  and  palaeontology,  published  during  the  year  1874.  It  will 
be  of  course  indispensable  to  American  laborers  in  these  fields,  espe- 
cially to  those  who  do  not  have  access  to  large  libraries.  The  work 
seems  to  have  been  prepared  with  thoroughness,  as  there  are  twenty- 
seven  contributors  besides  the  editor,  and  it  is  accompanied  by  an  index. 
The  Record  is  divided  into  eight  sections,  namely,  Stratigraphical  and 
Descriptive  Geology,  Physical  Geology,  Applied  and  Economic  Geol- 
ogy, Petrology,  Mineralogy,  Palaeontology,  Maps  and  Sections,  Miscella- 
neous and  General.  Brief  summaries  of  the  most  important  works  and 
essays  give  it  a  great  value  to  the  working  geologist.  There  are  more 
^han  two  thousand  entries. 

Johnson's  CycLor.tDiA.'  —  With  Professors  F.  A.  P.  Barnard  and 
A.  Guyot  as  editors-in-chief  of  this  compact  and  useful  cyclopaedia,  the 
reader  may  be  assured  that  the  articles  u|)on  scientific  topics  are  reliable, 
accurate,  and  fresh.  The  associate  editors  are  twenty-seven  in  number, 
embracing  several  of  our  leading  scientists,  and  there  are  five  assistant 
editors,  whose  names  are  well  known  in  scientific  and  literary  circles. 
The  editors  claim  that  of  the  articles  **  not  fewer  than  two  or  three 
hundred,  at  the  smallest  estimate,  are  articles  upon  topics  of  interest  in 
science,  letters,  and  constructive  art,  of  which  the  titles  do  not  appear 
in  any  contemporary  work  of  the  kind;  many  of  them  having  been,  in 
fact,  suggested  by  the  recent  progress  of  scientific  discovery  or  literary 
research.'*  We  notice,  in  looking  hastily  through  the  second  volume, 
articles  by  the  following  scientists:  Barnard,  Chandler,  Cooke,  Dawson, 
De  Gubernatis,  Gill,  Goodale,  Gray,  Guyot,  Hitchcock,  Hunt,  Packard, 
Riley,  Verrill,  Willey,  Woodward,  and  Yule. 

Recent  Contributions  to  North  American  Mammalogt. —  Dur- 
ing the  last  few  months  several  importiint  papers  have  appeared  relating 
to  the  mammals  of  North  America,  chiefly  by  Dr.  Elliott  Coues  and  Dr. 
Theodore  Gill.  It  is  now  several  years  since  Dr.  Coues  began  to  divide 
his  labors  between  the  North  American  mammals  and  birds,  his  atten- 
tion having  formerly  been  given  almo-t  exclusively  to  the  latter.  The 
first  general  results  of  his  work  u(K)n  the  mammals  appeared  in  the  form 
of  a  Synopsis  of  the    Muridae  of  North  America.'     This  brochure  of 

1  The.  Grolofjical  Record  fm-  1874.  An  Account  of  Works  on  Geology,  MinenUogr, 
and  Palicontulo^y,  published  during  the  Year.  Edited  bj  William  WniTTAXim. 
London  :  Taylor  and  Francis.     187.').     8vo,  pp.  397. 

2  Johnson's  New  Universal  Cyclopctdia.  A  Scientific  and  Popular  Trcatory  of 
Useful  Knowledge.  Illustrated  with  Maps,  Plans,  and  EngraTiogs.  In  4  TOli. 
Vol.  ii.  1876.  I^— Lichens.  Uoyal  8vo,  pp.  1767.  New  York:  A.  J.  JohniOB  and 
Son. 

*  Proceedings  of  the  Academj  of  Natural  Sciences,  Philadelphia,  1874. 
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pif«9  if  boiod  on  Uie  tnaierinl  (-^several  thousatid  aped- 

**)  in  the  MtiMiitn  of  the  SmitliAuiuati  Iii!»Litutiau,  and  U  stated  to 

an  abstract  of  a  memoir '  in  wliicli  the  characlerA  of  the  varieties* 

de«,  and  higher  groups  are  to  be  given,  with  syuonymjr,  biUHogrufihy, 

In  thin  [>apcr  the  family  Muridof  is  taken  in  ttn  usual  acceptation, 

jth  the  eiclu^ion  of  the  genua  Jaeulus  («»  Zapus),  formerly  included 

the  Muridmn     The  four  introduced  species,  immtjljr,  the  common 

rata  and  mice,  are  mentioned  merely  by  name,  but  the  ;»rii)cipal 

nonomy  in  the  caaet  of  the  indigenous  species^  generic  and  subgeueric 

^  and  the  gerigraphical  dii^tribution  of  the  species  and  varieties 

led-     Of  tlie  geiiuft  NeQtoma  four  species  are  given,  including 

lie  {K.  magisier)  foasil  from  the  cave«  of  Pennsylranta.     The  others 

N,  Ftoridana^  under  which  are  placed  ^V.  Mtxieana  and  N>  micwput 

$  Baini*s  General  Report  on  the  Mammals  of  North  America;   N* 

Wtfp^  And  N*  cinertat  the  latter  embracing  also  A*  ^cctd^nlolii  of 

pM*s  General  Report,     Tlie  species  of  Siffniod^n  are  reiiuced  to  one, 

%  Berlatiditri  Baird   and   Hnperomy^   Itdiictu  De  Sausdure  being  re- 

to  S,  hispidui.     Tlie  species  of  Neiperom^M  are  also  greatly  re- 

i  in  number,  and  are  placed  in  tliree  subgenera:    ffjpmmwj.  here 

dlftimcteriaed,  and    O«yc/iomyi  and    Oryicm^B  of   Baird,     Of  the 

u§   Vesptrimut  six  species  are  recognized,  including   two  from 

1.100,  one  of  which  is  described  as  new.     The  other  four  are  //.  Uutu- 

Hf,  witli   four  varieties   (leucopus^  poiif/pinuM^  ^noriejws,  eremicus^  and 

ItrfoluM)^  Mic/iiffafteniiSf  and  Cali/onticiu.     Under  variety  Uucupu$  are 

llped  no  lew  than  fourteen  nominal  species  of  previous  aathora,  while 

^^olhera  appear  under  variety  aurtohu.     The  subgenus    Ont/ehamyt 

pdndea  two  epeciea,  one  of  which  (torridus)  is  descxibed  as  new  from 

lisoim ;    the  other  {kucofftnter)  includes  ulso  the  Mus  MisiourienM 

f  Atidnbon    and    Bach  man.      I'he    subgenus   Ory^omys  embraces  the 

Uglo  species  pa  hist  rig  ;  making  altogether  nine  North  American  species 

\  He^pfTomyM,    Ochetodon  i^  described  as  a  new  gvuus,  with  three  species 

fven  as  welbe^stablished  and  two  that  are  doulvtfuh    In  a  fuot^note,  under 

MAlOdfofi,  tlie  genus  Huthrodon  is  characterized,  and  diagnosis  given  of 

I  two  subgenera,  one  of  which  {Euneomys)  is  new, 

III  the  arvicoline  group  (subfamily  ArvicoHnct)  Bvotomys  is  diagnosed 

a  now  genns,  with  one  species,  the   neulies  of  Pallas,  which  is  re- 

irded  as  circumpolar  in  its  distribution,  and  as  shading  southward  in 

[>rtli  America  into  variety  Gappari  (=»  Arvieda  Gappari  auct.)*    The 

I  genus  Arvicola  i»  divided  into  four  subgenera,  namely,  Myonomn 

if,  Ch^tm  and   Pedomyi   Baird,  and   Pity  my i  McMurtrie,  and  em- 

K»ea  six  species.     To  the  old  A,  riparius  Ord,  or  the  common  meadow 


I  Thb  niemoir  forms  the  dm  of  the  Monofn'opbi  of  the  North  American  Rodencia 
Coar«i  And  Allen,  now  ptthtishin^  in  Dr.  Havden's  qonno  series  of  Reports  of  the 
ilie4  SuieA  (»eu!iJHiV*|  and  Geoio^aphiciil  Survey  of  the  Territories*  Tho 
■ph  of  ihe  Maride,  we  ire  informed,  is  already  in  type  and  will  ihortly  be  I 


864  Recent  Literature.  [June, 

mouse  of  North  America,  are  referred  no  less  than  eighteen  specific 
names  of  former  authors,  while  two  other  species  (  Towntendii  and  xan- 
thognathus)  are  only  provisionally  regarded  as  distinct  from  this.  The 
other  three  species  of  the  old  genus  Arvicola  have  each  also  several 
synonyms,  the  A.  curlatus  of  Cope  (from  California)  being  regarded  at 
a  variety  of  nusteriis,  and  a  new  variety  of  pineAorum  is  added,  from 
Southeastern  Mexico,  a  region  where  the  genus  was  long  supposed  to  be 
unrepresented.  The  subgenus  Synnptomys  Baird  is  raised  to  generic 
rank,  and  embraces  the  single  species  Cooper i,  formerly  referred  to 
Myodes, 

The  lemmings  of  America  are  reduced  to  two  species,  which  are  re- 
ferred to  two  genera  —  Myodes  as  restricted  and  Conxculut  Wagler. 
The  one  {AL  ohensis)  is  confined  to  the  western  portions  of  arctic 
America,  while  the  other  (01  huehonius)  is  found  throughout  the  Arctic 
regions  generally,  and  includes  several  nominal  species.  The  muskrat 
{Fiber  zihthicus)  closes  the  list  of  the  North  American  Murida, 

In  no  group  of  North  American  mammals  have  such  extensive 
changes  been  as  yet  made  as  Dr.  Cones  has  here  found  it  necessary  to 
adopt ;  few  groups,  too,  have  so  much  needed  careful  revision,  or  present 
a  more  difficult  field  of  inquiry.  The  vast  amount  of  material  Dr. 
Coues  has  had  as  a  basis  for  his  work,  and  the  evident  care  he  has  ex- 
ercised in  its  elaboration,  lead  us  to  look  forward  with  great  interest  to 
the  appearance  of  the  promised  fuller  exposition  of  the  group. 

Almost  simultaneously  with  the  appearance  of  this  synopsis  in  its 
original  place  of  publication,  it  was  also  reissued,  with  additions,  as  one 
of  the  i>ul>lication8of  the  Northern  Boundary  Commission,  as  the  "  first 
of  a  series  of  preliminary  zoological  reports  which  may  appear  from  time 
to  time,  during  the  elaboration  of  the  material  secured  by  the  Boundary 
Commission."  *  The  additions  appear  to  consist  mainly  of  a  list  of  ten 
species  collected  during  the  survey,  with  notes  on  their  distribution. 

As  previously  noticed,  Dr.  Coues,  in  his  definition  of  the  family 
Murxdcp^  excluded  from  it  the  genus  Jacului,  This  genus  he  has  since 
raised  to  the  rank  of  a  distinct  family,*  to  which  he  has  given  the  name 
Zapodidce,  The  results  of  his  investigation  of  this  species  he  sum- 
marizes  as   follows  :    (1.)  That  there  is  at   present  only  one  known 

*  On  th*^.  Muridit  of  tJiP  Northern  Boundary  Survey,  with  a  Critical  ReviMion  of  tKt 
North  American  (rcmra  and  Species.  United  States  Northern  Boundary  Commisiioo. 
Archibald  Canipl)ell,  V.<q.,  Commissioner.  Major  W.  J.  Twininp,  United  Statei 
Engineers,  Chief  Astronomer.  Natural  History.  No.  1.  On  the  Murids.  By 
Elliott  Corns,  United  States  Army,  Surgeon  and  Naturalist  of  the  Committioo. 
Rei$s^ued,  with  additions,  from  the  Proceedinfi^s  of  the  Academy  of  Natural  SciencM 
of  Philadelphia,  1874.     Philadelphia.     Collins,  printer.     1874.     8ro,  pp.  28. 

■-*  Somr.  Account,  Critical,  Descriptive,  and  Historical,  of  Zapus  Uud»oniu$.  By  Dl. 
Elliott  Couks,  United  States  Army.  Bulletin  of  the  United  States  Geological  aod 
Geographical  Survey  of  the  Territories.  Second  Series,  No.  5,  pp.  253-262,  Jannaiy 
8,  1875.  It  was  also  reissued  separately  by  the  author,  the  separate  copiei  bearing  daft 
1875. 
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bei«n  of  Zfiput,  (^.)  Tluii  this  spedes,  unualljr  reftsrrcd  to  ilir^  Murid^^ 
Ksra  from  thei  Muridie  to  ft  degree  warrant! ug  £u  recognition  ai  a  difi- 
pel  ftimily*  ixa  whh  doue  by  Dr.  UiU  id  1H7:>.  Ila  principal  cliariicceni 
k  Ihe  presence  of  itrt  uppf^r  premqlur  not  found  in  Miindm  propcFf  tiie 
HTerrnt  and  poriiliar  f!oni»t rue: lion  of  tiie  luite-orbiijil  forotjien.  and  tbe 
btJitnnAl  development  of  Uie  bind  limbs;*  (3.)  That  none  of  tlje  variotta 
■H|mui&e4  tbat  liad  )K*on  applied  to  tbt^  fi]iecitofl  were  tenable^  accord - 
HflRloDgnizod  rule«  of  nomenclature*  He  iben  proc^fetls  to  &bow 
Rijr  tbe  fortner  generic  appellations  of  Mtrionts^  Jaculus^  I/ipus,  and 
^trbiiluM  are  iuapplicable^  aiwl  proposes  the  new  one  of  Zoput,  in  allii- 
loo  to  its  large  bind  fe«.'t.  The  u<k>ption  of  this  name  for  tbe  genus  be 
VHftidera  aa  necessitating  tbe  changing  of  the  fjimily  name  from  Jticulidm 
I  Zapodidtt.  Then  follows  the  generic  and  spectllc  synonuuij,  amounting 
^  one  and  a  half  page^.  tbe  latter  embracing  more  than  a  dozen  specific 
|n)ts«  four  of  which  have  ba<it  at  different  times,  considerable  prominence, 
nailei]  dr-Hrnptions  are  also  given  of  tiie  eranial,  dontalf  and  rxtcnial 
^KTacters  of  the  genus,  with  a  nutice  of  its  geogru|diical  distribution^  and 
iniarkft  on  its  sTnonymy. 

|B»ti<nt>!('s   MrTHs    or   jbk    Nkw    World.'  —  *•  Picking   painfully 

piid  the  ruins  «if  a  race  gone  to  wreck  centuries  agn,  njeeliitg   much 

iTeigu  rubbish  and  scrutinizing  each  stone  that  liei»  around^  if  we  still 

p  iiiiablo  to  rebuild  tlie  e<lifice  in  its  pristine  symmetry,  yet  we  can  at 

pat  diacem  and  trace  the  ground  [>Ian  and  outlines  of  the  fane.'*   This  is 

pM  the  author  has  most  successfully  done,  anti  the  results  of  bis  studies 

jp  attractively  embodied  in   the  handsome  volume  before  ns.     Freed 

fm  the  false   interpretations  so   frecpjcntly  placet!  upon  them,  wo  have 

pa  given  us  what  certainly  can  be  accepted  as  a  very  correct  idea  of 

it  mental  condition  and  peculiarity  of  those  strange  tribes  of  men,  tbe 

•callal  Indians  of  North  and  South  America.     Chapters   IL  to  X.  in- 

liive  oorer  tbe  fascinating  field  of  study  snggested  by  the  ideas  of  God 

Dong  the  Hed  race ;  Sacred  Nimihers,  The  Symbol  of  tbe  Bird  and 

irp«*nt.  Myths  of  Water,  Fire,  Thunder,  and  the  Keligion  of  Sex  ;  also 

I  siAbject  of  their  Supreme  Goils,  The  Myths  of  Creation,  Uie  Deluge, 

Horo**  £pochs  and  the  Last  Day,    Chapters  Y III.  and  IX.  are  devoted 

lite  subject  of  tlie  origin  of  man  and  tbe  sotd  and  its  destiny,  as  these 

Xed  questions  of  our  day  were  looked  upon  by  the  Hed  ujen,  and  to 

'  mre  the  most  entertaining  chapters  of  the  work.     The  author  traoes 

ck  the  myths  of  the  Red  men  generally  back  to  the  one  solar  mytb^ 

MtaMes  of  the  personality  of  their  god*Uke  heroes^  as  QuetzaleciatJ, 

IPIimilii  and  Michalio* 

The  Qfiening  chapter,  a  general  cuasideration  of  the  Red  nice,  is  not^ 
us,  cjuite  so  satisfactory  as  tlie  body  of  the  work.  While  a  most  ox- 
lent  rt$ume  of  the  proofs  of  the  antiquity  of  Americati  man  is  given, 

Hfti  Mftka  of  the  y^w  IViirld,  A  Trcsttfc  on  the  SymMiMn  mid  My(liolo(*y  of 
Wbd  Han  of  America,  By  D,  U.  Bai.^fTOK,  A,  M,.  M<  B,  Second  Kditioa, 
lied.    New  York  :  Henry  Holt  A  Co.    IS76.    $2.50. 
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sach  as  his  isolation,  being  '^  cut  off  time  out  of  mind  fh)m  the  rest  of 
the  world/*  and  the  fact  that  ^  the  remains  of  primeval  art  and  the  im* 
press  he  made  upon  nature  bespeak  for  man  a  residence  in  the  New 
World  coeval  with  the  most  distant  events  of  history,"  the  author,  if 
we  understand  him  aright,  adopts  the  theory  of  the  unity  of  the  haman 
race.  If  by  unity  is  meant  a  common  origin  from  one  creative  centre, 
and  that  a  creation  de  novo,  rather  than  derivative,  then  we  dissent.  In- 
deed, reasons  are  given  in  every  chapter  of  the  work,  for  believing  that 
the  Red  race  of  America  never  had  any  intercourse,  or  bore  any  relation- 
ship to  other  peoples  of  any  portion  of  the  globe,  unless  we  trace  man 
back  so  far  into  time  past  that  we  see  him  the  occupant  of  continents 
not  now  existing  as  such. .  A  word,  and  we  have  done.  On  page  35, 
Dr.  Brinton  states  that  **  not  a  tittle  of  evidence  is  on  record  to  carry 
the  age  of  man  in  America  beyond  the  present  geological  epoch."  In 
this  connection  we  would  call  attention  to  the  remark  of  the  late  Pro- 
fessor AVyman,  on  page  45  of  Fresh- Water  Shell-Mounds  of  Florida, 
as  follows  :  **  The  ancient  remains  found  in  California  ...  by  Professor 
J.  D.  Whitney,  and  referred  by  him  to  the  tertiary  period,"  etc,  etc. 
To  this  is  added  an  important  foot-note,  that  *'  the  ample  evidence  col- 
lected by  Professor  Whitney,  but  not  yet  published,  substantiates  the 
opinion  given  above  with  regard  to  age."  We  have,  therefore,  some- 
thing more  than  a  tittle  of  such  evidence,  and  we  are  carried  back  to  a 
time  when  man  in  America  was  even  too  primitive  to  originate  those 
curious  myths  which  aflerwards  became  so  marked  a  feature  of  their 
lives,  and  which  Dr.  Brinton  has  most  successfully  interpreted. 

Recent  Books  and  Pamphlets.  — Prehistoric  Man.  Researches  into  the  Origin 
of  Civilization  in  the  Old  and  New  Worlds.  By  Daniel  Wilson.  Third  edition, 
revised  and  enlarged,  with  illustrations.  2  vols.  London  :  Macmillan  &  Co.  1876. 
8vo,  pp.  399,  401. 

List  of  Skeletons  and  Crania  in  the  Section  of  Comparative  Anatomy  of  the  United 
States  Army  Medical  Museum,  for  Use  during  the  International  Exhibition  of  1876, 
in  Connection  with  the  Representatives  of  the  Medical  Department,  United  States 
Army.     Wa>hington,  I).  C.     1876.     8vo,  pp.  52. 

An  Account  of  the  Worce>ter  Lyceum  and  Natural  History  Association.  By 
Nathaniel  Paine.  Prepared  for  the  International  Exhibition,  1876.  Worcester.  1876. 
8vo,  pp.  13. 

On  some  Characters  of  the  Genus  Curyphodon  Owen.  By  Professor  O.  C.  Marsh. 
8vo,  pp.  4.    (From  the  American  Journal  of  Science  and  Arts,  vol.  xi..  May,  1876.) 
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Arrested  Growth  and  Persistence  of  Baubula  ruralis. — 
During  a  visit  made  to  He  Royale,  Michigan  (Lake  Superior),  in  the 
summer  of  1874,  my  attention  was  called  to  a  curious  example  of  the 
i  CoDd  acted  by  Pbof.  G.  L.  Good  a  lb. 
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effrntion  of  Micli  a  fragile  organifitn  as  a  moss,  while  what  we  rcgnrd 
eodoriog  objects  perish  and  fliRappear.  At  Scoviirs  Poiiil,  a 
harp,  high  tongtio  of  rock,  of  trap  fortniitiiiH,  rutining  out  into  tlie  lake 
baeveml  huiidred  feet,  the  almost  level  summit  prt!sents  a  large  ^paee 
rpeied  with  the  moat  Btxrbula  rundU  Hedw.  Id  this  were  iu- 
\  munber  of  Damoa  and  dates,  madn  hj  dimply  cutting  away  the 
niiKl  letiitig  tho  underlying  rock  appear.  The  iuBcriptioii^,  tnoaUy 
old  charactera  of  Beverul  inches  in  kngtli,  were  in  general  di»iinctly 
» the  dark  green  (almost  black)  moat  proseriring  tlie  outlines,  and 
with  ft^w  exceptions,  to  have  reumined  at  a  stand-still  — 
'  deoaying  nor  growing — since  the  writings  were  made. 
of  the  mo«t  prominent  names  was  that  of  the  gentleman  after 
the  point  U  called*  This  has  the  date  '46  attiiche<l  to  it ;  and  a 
H  mutual  aciquaintance,  who  accompanitMi  me  and  pointed  out  the 
^formed  me  that  in  the  year  denoted  (twenty-eight  years  before), 
Binaii,  Tjiiting  [le  lioyale,  to  his  surprise,  found  inBcriptiona  in 
berei,  and  added  his  name  with  tbe  date*  His  son  was  with 
k  al  the  time*  and,  revisiting  the  iskud  in  1872,  climbed  up  here  to  see 
lether  any  trace  of  his  father's  writing  remAtne<l,  and  tu  his  astonish- 
tDt  ilndiug  it  as  well  as  tbe  other  inscriptions  undisturbed,  cut  his  own 
ine  with  the  dale  —  all  in  the  Bairbula.  The  isolated  Kjcality,  and  the 
kp  (mostly  perpendicular  or  overhanging)  sides  of  the  clilf,  render  it 
Ihahle  that  few  persons  would  find  their  way  to  the  is  pot  without  loma 
ii  object  in  view*  The  inscriptions,  as  seen  by  me  in  1874,  were  aa 
lows;  ** June— 1825.-  -  —  43,"  "P.  A,  Scovill,  '46."  *•  — 
il7.  —  **  O.  C  Scovill  —  1872," 

rhe  first  of  these  inscriptions  I  have  thought  may  have  been  made 
the  party  of  Captain  Bnylield,  R.  N.,  who  about  the  date  given  made 
survey  of  I^ke  Superior,  undoubtedly  visiting  this  island.  Tliat  it 
I  the  other  older  ones  should  be  preserved  for  such  a  length  of  time  in 
fragile  a  substance,  is  surely  remarkable.  From  the  time  at  which  I 
r  thetn  to  the  earliest  date  would  cover  a  period  of  forty-nine  years. 
d  most  interesting  is  the  evidence  here  conveyed  of  the  persistence  of 
flth  its  arrested  growth.  The  plants  were  so  dry  and 
By  nibbed  to  i»owder  between  the  hands,  and  could 
li  dIflScuUy  be  removed  without  breaking  them.  Yet  on  placing  some 
ifatar  they  revived  so  as  to  apparently  present  full  vitality. 
rhti  is  not  the  first  time  I  have  had  my  attention  called  to  this  plant 
I  its  semi^torpid  habit.  It  must  be  of  exceedingly  slow  growth  ;  and 
bliere  it  is  but  rarely  found  in  fruit*  Though  it  is  abundant  on  Lake 
»ertor,  I  have  never  met  a  fertile  specimen.  —  Henrf  Gillman, 
Toit,  Michigan. 
In  thk  IlrGRoscopic  Mechanisic  sr  which  CEtcxAix  Sesdb  ark 

BtBD    TO     BlkT    TH£ltSELVKS     IN     THE     GROUND.  —  Mr.     FranClS 

'wia  read  an  interesting  paper  on  this  subject  at  a  recent  meeting  of 
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the  Lliineaii  Society  of  London.     The  plant  on  which  his  observations 
were  made  was  chiefly  the  ft^ather-grass,  Stipa  pennnta^  but  the  same 
phenomena  exist  in  many  grasses,  in  Anemone  montana,  and  in  some  of 
the  Geraniacoa\     The  essential  points  of  structure  common  to  all  these 
self-burying  seeds  are:  (1)  a  sharp  point  more  or  less  covered  with  re- 
fiexed  hairs  ;  (2)  a  strong  woody  awn  sharply  bent  at  one  point  so  as  to 
be  divided  into  a  lower  vertical  and  an  upper  more  or  less  horizontal 
part,  the  vertical  part  being  strongly  twisted  on  its  own  axis  (or  form* 
ing  a  helix  as  in  the  Geraniacea^).     The  hygroscopic  phenomena  exhib- 
ited by  all  the  seeds  are,  (1.)  On  being  wetted  the  vertical  part  of  the 
awn  untwists,  and  causes  the  straight  horizontal  part  to  revolve  and 
describe  a  circb.'  in  a  horizontal  plane ;  tlic  angle  between  the  vertical 
and  horizontal  parts  also  gradually  disappears,  and  the  awn  becomes 
straight.     (2.)   As  the  awn  becomes  dry  again,  the  movements  just  de- 
scribed arc  reversed,  the  angular  bend  and  the  torsion  of  the  lower  part 
of  the  awn  appearing.     The  process  by  which  the  seed  of  Siipa  buries 
itself  is  as  follows  :  the  long  feathery  horizontal  jmrt  of  the  awn  is 
easily  entangled  in  low  vegetation,  and  the  seed  is  thus  held  in  a  more 
or  less  vertical  position,  its  point  resting  on  the  ground.     When  the 
awn  becomes  wet  it  tends  to  untwist,  but  the  horizontal  part  being  un- 
able to  revolve,  the  rotation  is  transferred  to  the  seed;  the  tendency  of 
the  seed  to  straighten  itself  is  also  converted  into  pressure  of  the  point 
of  the  seed  against  th(i  soil.     As  the  awn  dries  again,  the  seed  is  not 
pulled  out  of  the  ground,  as  would  be  the  natural  result  of  the  reversal 
of  the  movements  by  which  it  was  buried.     On  the  contrary,  it  is  act- 
ually thrust  deeper  into  the  soil  during  the  process  of  drying.     By  the 
combination  of  these  two  alternate  actions  the  seed  is  completely  buried. 
What  special  advantage  it  may  be  to  a  plant  that  its  seeds  should  be 
buried  is  uncertain  ;  in  the  case  of  Stijxt,  at  least,  it  seems  to  have  no 
connection  with  germination;  it  is  conjectured  that  it  may  serve  as  a 
protection  against  graminivorous  birds,  etc.     The  explanations  given  by 
ilildebrand  of  the  twist  in  the  awn  of  the  wild  oat,  and  by  Ilanstein  of 
the  torsion  of  the  awn  of  Erodium,  appear  to  l>e  inadequate  to  explain 
the  phenomena.     The  hygroscopic  torsion  of  the  awn  ap|)ears  really  to 
depend  on  the  power  of  torsion  residing  in  the  individual  cells  of  whicli 
the  awn  is  composed.     Thus  when  an  isolated  cell  is  dried  it  twists  on 
its  own  axis  in  precisely  the  same  manner  and  direction  as  the  awn  it- 
self; and  just  as  the  latter  untwists  in  moisture,  so  do  the  individual 
cells  in  like  condition.     It  is  demonstrable  that  the  torsion  of  the  sepa- 
rate cells  must  caus«^  the  awn  to  twist  as  a  whole.     This  remarkable 
power  ajjpears  to  depcmd  on  the  molecular  structure  (stratification  and 
striation)  of  the  walls  of  the  twisting  cells.     Although  it  was  previously 
known  from  the  resean^lies  of  Xiigeli  and  others,  that  certain  cells  be* 
com<^  twisted  in  drying,  yet  their  combination  so  as  to  produce  torsion 
in  a  considerable  mass  of  tissue  has  not  iKjfore  been  observed.     Neither 
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^pir  of  eortion  hi  drjhig,  paii»es6ed  by  the  ccll«,  been  hitherto 
We  df  u«e  in  the  economy  of  any  plwiU  —  A.  W.  Bicnnett. 
PoTATn  !lisK4HK.  —  The  iiup|)Oite<l  discovery  of  the  ttexual  r#» 
Ive  orgaiii  of  Ptronoipota  inftHiiHi^  the  fiii»gui*  which  cfiiised  the 
klight,  by  Mr*  W.  G«  Smithy  continues  to  nttract  much  atten* 

England  and  on  the  Continent  of  Kara(>e,  The  eniinetit  mj- 
I  Prol(B«Mr  De  Bary,  of  Straftburg,  doei»  not  alt4>gether  accept 
ltlli*i  conclusions,  believing  that  what  he  c<>ngidor»  the  re^ting- 
of  Piromnpora  must  belong  to  tome  other  fungna  accidentJillj 

in  the  decaying  tissue ;  and  hi«  views  were  recently  explained 
I*illQ«ui  Society  of  Ix>ndon  by  Mr.  CarruthefB,  F*  R.  8.  Pro- 
>e  Bai7  proposes  to  divide  the  gronp  Peronosporea'  into  three 
In  OJfiUfpm  the  couidiophorei  grow  in  large  bunches^  the  conidia 
iveloped  in  single  rows  in  basipetal  order*  In  Pftonospora^  from 
ike  myceliumf  conidiophore^  arise  Ringly  or  in  small  bunchei  at 
%  of  the  branches*  and  have  no  successors  in  the  direct  line.  The 
BPi  Ph^fopfUhora^  to  which  the  old  Pfrofiospora  inftMianM  bc- 
Vms  in  its  multiple  and  successive  conidia,  which,  when  shed, 
peliings  on  the  branches.  In  all  three  genera  the  rip«  conidia, 
^laceil  in  water,  profluce  ciliated  zoospores,  which  [»cneirate  the 
\i  the  host  and  develop  threads  or  mycelium.  By  another  and 
mode  of  propagation  the  odgonia,  bladder-shaped  female  cella, 
lii^  fcrttlj^ed  by  the  small  male  celU  or  anthendia,  produce  from 
(rotoplasm  a  thiek-waliefi  oospore,  from  which  mycelial  threa<ls 
and  the  process  is  then  repeated.  A  considerable  period  of  iii- 
MMiy,  however,  precede  the  germination  of  the  otJ^jwre,  whtcli 
W^  htbemntes  during  the  winter,  while  its  host  decays*     The 

propagate  and  spread  the  fungus  during  the  summer  season  only, 

not  live  through  the  winter.  Professor  De  B*iry  has  fouml  in 
ig  potato-tubers  bodies  exactly  corresponding  to  oogonia*  Ou 
nenting  with  the  oospores  of  these  and  planting  them  in  potato- 
be  obtained  minute  bodies  which  conducted  themselves  precisely 
>spores,  and  in  most  respects  resembled  those  of  P^thinnu  Other 
ncnts  with  them,  on  the  moisleiied  legs  of  dead  flies  and  bo<lics  of 

resulted  in  their  complete  phases  of  development  which  were 
1  step  by  step*  the  stoospores  producing  n  plentiful  cnjp  of  myce- 
Ic*  As  this  new  fungtis  differs  in  many  ways  from  Phfftophthora 
If,  De  Bary  proposes  to  ooll  it  Pythium  vtxam,  and  he  regards  it 
inging  to  the  Saprolegniese.  The  fungus  named  by  Montagne 
grta,  and  the  warty  bodies  found  associated  with  it  he  believes  Ui 

Ibrms  not  connected  genetically,  and  only  imperfectly  known. 

likewiN  investigated  the  question  of  the  perennial  mycelium  of 
IrtcMTVi  OCGoaionany  hibernating  where  the  oSspore:^  are  not  fuund  in 
tnct,  and  believes  that  he  has  proved  that  there  are  two  methods 
sb  the  conidia  may  |mss  from  the  tuber  to  the  foliage.  —  A*  W.  B» 
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Aplectrum  with  Coral-like  Root.  —  Early  in  April,  1876,  in 
transplanting  some  Aplectt-um  hyemale  Nutt.,  from  the  woods  northwest 
of  Detroit,  1  found  two  adjoining  plants  of  this  species  having  branched 
and  toothed  coral-like  roots,  similar  to  those  of  CornUorhiza^  immedi- 
ately beneath  the  usual  bulb  or  corm,  which  was  also  provided  with  the 
ordinary  rootlets.  Each  plant  had  the  green  leaf  which  the  spedes  sends 
up  in  autumn.  A  close  examination  of  forty-three  additional  plants  from 
the  same  woods  failed  to  discover  another  instance  of  this  interesting  and 
significant  peculiarity.  I  have  transplanted  from  this  place,  at  various 
seasons,  during  eleven  years  over  one  hundred  specimens  of  this  plant ; 
but  never  before  found  a  case  like  the  above-described.  The  coral-like 
roots  seemed  parasitic  on  the  partly  decayed  bark  of  a  tree-root,  and  the 
whole  was  imbedded  in  ice,  the  frost  still  l>eing  in  the  ground.  The  ab- 
sence of  the  coral-like  root  has  been  made  a  generic  distinction  separating 
Aplectnim  from  Corallorhiza. 

1  have  sent  the  specimens  to  Professor  Gray,  who  previously  had 
never  seen  nor  heard  of  this  *^  unexpected  fact."  I  request  of  botanists 
throughout  the  parts  of  the  country  where  this  plant  is  found,  to  search 
for  the  peculiarity,  that  we  may  learn  whether  it  exists  elsewhere,  and 
to  what  extent ;  though,  from  my  own  experience,  I  think  it  likely  to 
prove  most  exceptional. —  Henry  Gillman,  Detroit,  Michigan. 

Researches  in  Regard  to  Growth.  —  The  metho<l  pursued  by 
Reinke  appears  to  be  a  modification  of  that  employed  in  the  laboratory 
at  Wiirzhurg,  and  for  which  he  does  not  give  the  credit  due.  The  im- 
provement in  the  apparatus  .seems  to  be  a  real  one.  A  balanced  and 
therefore  tight  thread  goes  from  the  growing  plant  over  a  wheel,  which 
by  index  and  multiplier  enables  the  observer  to  watch  and  record  the 
growth.  A  microscope  of  long  focus  is  used  to  read  the  vernier.  A 
notice  of  the  results  obtained  by  the  use  of  this  apparatus  must  be  de- 
ferred. 

RiiYNcnosPouA  catillacea  var.  leviseta.  —  This  is  named  and 
was  discovered  by  the  Rev.  E.  G.  Hill,  and  is  characterized  by  having 
the  periunth  bristles  perfectly  smooth^  while  in  the  ordinary  form  they  are 
downwardly  denticulate-roughened.  Except  in  this  remarkable  partic- 
ular the  plant  appears  to  be  undisiinguishable  from  R.  capillaeea.  Mr. 
Hill  found  the  plant  in  wet  pine  barrens,  around  the  head  of  Lake 
Michigan,  at  Pine  Station,  Indiana.  There  is  another  variety,  hardly 
needing  a  name  (at  least  until  it  is  confirmed  by  finding  it  constant,  and 
in  other  stations),  discovered  in  Herkimer  County,  New  York,  in  1864, 
by  Professor  J.  A.  Paine,  which  has  twelve  bristles  (instead  of  the  ordi- 
nary six),  and  the  remarkable  stipe  to  the  akene  is  rather  shorter  than 
usual.  —  A.  Gray. 

An  IlEKUARirM  FOR  Sale.  —  An  herbarium  containing  specimeDi 
illustrating  six  thousand  species  of  plants  is  offered  for  sale.  Full  par- 
ticulars can  In;  obtained  from  President  Chadbourne,  of  Williams  Col- 
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tOTASf iCAL  pAPPJia  IK  RECRlTr   Pkriodicals*  —  Comptei  raidus, 

0.     Itouisingault,  On  Uie  Influence  exortocl  hy  Vcgotiiblo  Mold  OD 

NiirificAlioo   of    Nitrogcuiixml    Substftnoes    usnl    ua    Muimres.     8. 

N,  Oq  KliracixTai  Oil,  and  iu  Modi tleut ion  ijy  fJghu     £d«  Beckel, 

tth#t  MoTcmenU  of  l)i«3  llmrs  and  (iUnda  of  tliw  Li?avcj»  of  iJrosera 

ndi/ffiia^  and  in  tbts  Leavea  of  Pingmctda  vufgnrU,     No.  10*     A. 

smj,  On  Uie  AUsorption  by  PUiiU  of  Bicarbonatee  m  Natural 


^fUm^  Ao.  b  and  oonUnuod  io  No*  0.     Dr«  H.  Miiller,  On  Heliutrop- 

i.     (The  following  conclu^ioni^  are  reaches! ;  (L)  Iu  a  gronhig  organ 

ii  pkni  only  those  f.onef  which  have  not  yet  finished  growing,  rxhibit 

^aittm  dependent  on  llghu     (2«)  The  heliotropic  curviituru  is  pro- 

rAhj  ali  tho  sensitive  zonea  during  <!xtensioD*    (3.)  The  parts  which 

IT  Eno*t  ra[ddly  are  mo«it  ^enbitlve  to    light.     (4.)    Even  negative 

Otropificn  (curvatures  away  from  the  light)  as  in  roots  is  most  marked 

Ml  growth  is  mcist  vigorous.     (5.)    HoUotropic  curvatures  do  not  cease 

nice  when  the  light  is  removeii     (6,)  The  rate  of  the  curving  Sb  alow 

WB^  then  \%  accelerated,  reaches  a  maximum,  after  wfiich  it  dimin* 

W^  {!,)  The  curvature  U  not  always  at  the  mnie  place ;  it  rece<les 

piiaUy   towards   the   lower  end   of  the   growing   stem*      (8.)   The 

llier  the  angle  which  tlie  incident  rays  of  light  make  with  the  axis 

(he  stcjnt  the  alighter  will  be  the  efl*ect  produced*     (D.)   Ilcliotropism 

liitues  until  gruwth  ceases  or  until  tight  has  been  brought  to  act  upon 

t  sides  of  the  plant,  or  until  the  curvature  from  light  is  ovcr|>owcred 

curvature  from  gravitatiou  (geotropista).     (10.)  tiellotropic  curva- 

Lttpder  similar  circumstances,  increased  with  intensity  of  light*    (11.) 

Ifirhtch  have  l^een  previously  kept  in  th«  dark  are  more  sensitive 

[ght  n>raing  from  one  side,  than  are  those  which  have  been  pn^viously 

minated  on  alt  sides*     (12.)  Tlie  concave  side,  which  is  the  one  most 

il/  illuminated,  grows  less  rapidly  than  the  other.     (13.)  Negative 

not  accompanied  by  uniform  growth  throngliont  all  zones 

terixed  by  growth  only  in  the  lower  zone.     (M.)   Helio- 

irvatures  are  more  rapid  when  geotropism  is  excluded,     (i^^*) 

Ism   counteracts  hcliotropism,  to  differing  degrees  in  dilferent 

(IG*)   Certain  parts  or  stems  are  Beusttive  to  light,  and  others 

highly  geotropic,     (17,)   Some  negatively  heliotropic  roou  are  hin- 

d  in  growth  when  they  are  illuminated  on  all  sides*)     X.  Landerer, 

ihens*  Holauical  Notes  from  Greece.     No.  7  and  8.     Hugo  de  Vrie«» 

\Voo<l   Itepairing  Wounds  (continued)*     J.  Sachs,  On   Reinke's  In- 

igations  respecting  Growth.     (Allegiirg  that  what  lieiuke  hua  lately 

islied  in  regard  bo  a  new  instrument  for  measuring  rate  of  growth 

Ki  tlie  fact  that  the  method  used  is  substantially  that  employed 
)     A*  Geheeb  (noticing  mosses  from  near  the  Rhone), 
Hanuehe  Ztitnmj^  No,  1 1.     Ph.  Van  Tieghem,  New  Observations 
»cuiig  the  Development  of  the  Fruit  and  the  supposed  Sexuality 
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of  Basidiomycetes  and  Ascomyeetes.  (Noticing  Brefeld's  paper,  and  daim- 
ing  that  Brefeld  has  substantially  confirmed  the  results  of  Van  Ti^iem'i 
early  researches.)  Max  Reess,  A  Correction  (of  an  alleged  error  in 
Brefeld*8  memoir).  Reinke,  Investigations  Respecting  Growth.  No. 
12.  Dodel-Port,  Concerning  the  Swarm-spores  of  Uloihrix  zanata.  Re 
ports  of  Societies :  Amsterdam,  Jonkman,  On  the  Prothallium  of  Marat^ 
HacetB.  No.  18.  Th.  Irmisch,  A  Contribution  to  the  Natural  History  of 
Cactacete.  (Considering  the  seedlings  of  Rhipsalis.)  No.  14.  In  Re- 
ports of  Societies :  Gottingen.  llolle,  On  the  Organs  of  Vegetation  in 
MarcUtiacece,     Holle,  On  a  New  Camera  (using  a  double  mirror). 

ZOOLOGT. 

The  European  Woodcock  shot  in  Virginia.  —  A  few  days  ago 
I  received  from  Dr.  M.  G.  Kllzey,  of  Blacksburg,  Va.,  the  information 
that  **  a  European  woodcock  was  shot  in  Loudon  County,  in  November, 
1873,"  by  his  brother,  with  a  number  of  the  common  species  these  gen- 
tlemen secured  together.  The  alleged  occurrence  being  one  of  mnch  in- 
terest, I  wrote,  asking  for  further  particulars,  in  order  to  secure  the  "in- 
ternal "  evidence  necessary  to  place  the  matter  beyond  question.  Dr. 
Ellzey  appciirs  to  be  perfectly  competent  in  the  case,  from  the  partico- 
larity  of  the  reply  with  which  he  has  favored  me.  **  The  flight  of  the 
bird  was  slower,  heavier,  and  nearer  the  ground  than  that  of  the  familiar 
bird.  When  compared  with  twelve  or  fifteen  of  the  latter,  it  appeared 
at  least  twice  as  large  as  the  largest  of  them  ;  the  wing  was  longer,  more 
pointed,  and  possessed  but  one  falcate  primary.  The  bird  was  found  to 
weigh  fourteen  and  one  half  ounces;  it  seems  to  me  that  this  weight 
alone  is  sufficient  to  determine  the  species,  the  heaviest  American  wood- 
cock ever  weighed  by  me  being  only  seven  and  one  half  ounces,  while 
the  average  is  about  five  and  one  half.  Moreover,  the  character  of  the 
wing  settles  the  matter  l>eyond  dispute.  I  was  at  the  time  aware  of  the 
peculiarities  of  the  P^uropean  bird  as  compared  with  ours  in  this  respect, 
and  made  the  comparison  with  such  care  as  to  preclude  possibility  of 
mistake.  1  had  not  at  the  time,  nor  have  I  since  had,  the  smallest  donbt 
of  the  correctness  of  my  diagnosis.  The  bird  was  not  preserved,  as  I 
wished,  to  be  sent  to  a  taxidermist  for  mounting,  but  was  cooked  and 
eaten  with  the  rest." 

We  have  several  authentic  records  of  the  casual  presence  of  Scolopta 
rusticola  in  Americii,  besides  some  less  explicit  references  to  the  same 
fact  in  the  works  of  leading  sporting  writers ;  but  so  far  as  I  now  re- 
member, there  has  hitherto  been  no  reconled  instance  of  the  occarrenoe 
of  the  species  south  of  New  Jersey.  —  Elliott  Coues. 

Notable  CnAN(;E  of  Habit  of  the  Bank  Swallow.  —  In  treat- 
ing of  this  bird  {Coft/le  riparian  Binls  of  the  Northwest,  p.  87),  I 
state,  ^*  It  becomes  an  interesting  question  whether  the  bank  swallow 
will  ever  abandon  its  burrows,  and  so  far  modify  its  fossorial  tiatare  as  lo 
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!  to  chtnlcB  AQrl  ormtiniea,  or  «ifBz  a  nest  uny  where  about  a  Imilding/' 
'  if  already  decided,  and  the  Burmi»e  vt^riticd,  aa  1  li^arti  from 
tit«  Dr.  Buftia  Haymuud^  well  kuown  by  bb  cuiitributiutis 
\  anittholcigy  of  Indiana.  Ue  writes  aa  follows  :  '"*  The  depot  of  tb<9 
Wal«r  Valley  I^lway,  in  BrookvUle*  ludiana,  is  htitlt  ufK»ii 
Bra,  and  itpaiis  the  hydraulic  caual,  some  Hve  or  six  feet  alxive  the 
Willie  at  the  de]x>t  during  the  past  sum  me  r  f  saw  a  bank  swal- 
fly  under  the  building  with  several  bladf^s  of  grass  in  her  bill ;  and 
eurions  to  see  what  she  would  do  witii  them^  I  watched  her,  and 
*  lier  earrj  them  through  a  two-inch  auger  hole  which  had  been  bored 
a  pine  board.  The  spot  was  inaccessible,  owing  to  the  water; 
I  I  know  from  the  droppings  about  the  hole  that  this  was  her  nest.** 
^ve  never  seen  or  heard  of  any  previous  record  of  such  habits  and 
Ur*  Haymoud's  statements  very  interesting,  —  Elliott  Couks. 
IE  CnArPARAL  Cock*  —  Can  any  of  your  ornithologic-al  readers 
any  informatiou  as  to  the  food  of  the  chapparal  cock,  or  road 
r«  as  tt  is  usually  called  in  this  region  (GeoctKcyj:  C<U(fommnu4), 
\  foufid,  though  it  is  not  abundant,  along  the  foot-hills  in  this  vicinity. 
ittid  gave  me  a  (Specimen  killed  here  a  few  days  ago,  but  I  lietieve  it 
|l>t  found  north  of  the  **  Divide."  On  mounting  the  J)ird  I  found  in  its 
l^rd  no  reoognizable  matter  except  dtbn$  of  graiishoppers,  and  as  no 
I  Ima  seen  a  grasshopper  alive  here  for  two  months,  the  question  is, 
lere  did  the  bird  get  them  ?  Does  it  provide  its  food  in  Uie  season, 
bg  it  up  for  winter  ?  One  of  the  grasshoppers  was  in  perfect  condi- 
t,  except  ttmt  it  harl  lost  some  of  its  legs.  Under  a  lens  the  mass  of 
■UDminuted  material  was  seen  to  consijst  of  minute  pieces  of  legs  and 
^BBot  of  grasshoppers.  —  V.  T.  Cramhers,    Colorado    Springs, 

■F^Stsco  ok  Lake  Tippecaxoe."  —  I  am  informed  by  Mr.  J.  A. 
lahall  of  Ooonomowoc,  Wis.,  that  the  fish  described  by  me  under  the 
M  Bttne  {Arff^o$amtu  siseoy  American  Naturalist,  March,  \S7^, 
[85)  occurs  in  abundance  in  Nemahbin  Lake^  Waukesha  County, 
Uf  which  empties  into  Rock  River,  through  Bark  River,  and  in  Okau* 
\f  Oooaomowoc,  and  La  Belle  lakes,  in  the  same  county,  which  send 

fara  also  to  Rock  River  by  way  of  the  Oconomowoc 
[!«  of  this  speciei  occurs  in  Rafinesque's  Ichthyologia  Ohiensi^. 
follows :  — 
white  fish  of  Lake  Erie,  Cor^gonut  alius  of  Le  Sueur  (or 
m  etupriformU  of  Dr.  Mitchell),  a  tiah  which  difl'ers  from  the  trouta 
letng  toothless,  is  said  to  be  found  in  some  streams  of  Indiana  at  the 
I  of  the  Wabash  and  Miami  i  but  I  have  no  oertain  proof  of  this."  — 
u  Jordan. 

>EALs  and  Coral  Islands;  bt  James  D.  Dana. —  We  are  not 
I  to  review  the  book,  as  it  is  one  which  we  suppose  a  large  part  of 
are  familiar  with  alreatly*     We  only  propose  that  they  shall 
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share  with  us  the  amusement  wo  had  in  reading  a  review  of  it  in  the 
British  Quarterly  for  October  last  Here  is  a  sentence :  **  ProfeMor 
Dana,  who  is  another  Hugh  Miller,  made  his  mark  as  a  writer  many 
years  ago  by  his  Two  Years  before  the  Mast  The  man  who  could 
write  that  was  clearly  marke<l  out  for  something  l)etter  than  the  life  of 
an  able-bodied  seaman  ;  but  few  who  have  risen  in  life  as  he  has  have 
been  able  to  turn  to  such  use  the  lessons  of  sea-faring  life  learned  in 
earlier  years." 

*'The  man  who  could  write  that"  precious  sentence  in  a  quarterly 
review,  confuse  two  men  of  such  mark,  and  educe  either  of  them  from 
an  illiterate  sailor,  has  earned  thereby  a  won!  of  notice. 

Note  on  tiik  Bluk  Goose.  —  A  few  years  ago  I  came  upon  a  flock 
of  four  Anser  carnlescens^  about  two  miles  west  of  this  place,  in  April. 
They  were  feeding  u[)on  a  grass-plot  upon  the  bank  of  the  west  fork  of 
White  Water  River.  As  I  approached  them,  and  before  I  discovered 
them,  they  rose  up  from  the  ground  very  much  in  the  manner  of  the 
mallard.  1  shot  one  some  days  later,  breaking  its  wing,  and  brought  it 
home  with  the  hope  of  saving  it,  but  it  dieil  in  a  few  hours.  One  of  the 
three  left  was  afterwards  shot  by  one  of  my  neighbors,  Mr.  Ilalstead, 
with  a  rifle.  The  wing  was  shot  off  at  the  wrist  joint.  He  secured  the 
goose,  took  it  home,  feil  it,  and  it  became  as  tame  as  a  domestic  goose. 
He  lived  near  the  bank  of  the  river,  but  notwithstanding  he  had  tame 
geese  with  which  it  associated,  it  would  never  approach  the  water,  bat 
would  stand  ui>on  an  elevation  and  watch  those  in  the  river.  He  kept 
it  a  year,  from  April  to  April,  but  a  hurricane  which  occurred  in  the  last 
April  blew  a  fence  down  upon  it  and  killed  it  I  saw  it  in  the  fall  after 
he  caught  it.  It  ate  corn  very  greedily,  but,  unlike  the  common  goose, 
did  not  swallow  tho  corn  whole,  but  picked  up  every  grain,  placed  it 
between  tho  outer  edges  of  the  bill  and  bit  it  in  two,  the  bill  snapping 
like  a  steel-trap.  This,  to  me,  wsis  a  curious  fact,  but  the  fact  that  for  a 
whole  year  it  never  entered  the  water  was  still  more  astonit»hiDg.  — 
RuFUs  IIaymom),  Brookevillt*,  Indiana. 

Occurrence  of  Maggots  in  a  Boy.  —  Dr.  G.  W.  Martin,  a  homoeo- 
pathic physician,  and  a  very  intelligent^  well-informed  gentleman,  was 
recently  (June  oth)  called  to  see  a  patient,  a  lad  of  aliout  fourteen  yean, 
who  had  been  Hcized  with  violent  spasms.  The  doctor  gave  as  an  assist- 
ant remedy  u  purgative,  whereupon  the  lad  passed  at  one  stool  about 
fifty  little  insects  or  bugs,  as  he  called  them.  The  doctor  brought  them 
to  me  and  I  told  him  that  they  were  dipterous  larvo^.  I  requested  him 
to  put  some  in  a  l>oz  of  moist  earth  covered  with  glass,  and  the  flies 
appeared  on  the  17th  of  June.  Now  can  you  tell  what  the  fly  is?  — 
Gilbert  S.  Jidd,  Maysville,  Ky.,  June  22,  1875. 

[On  submit tiiif;  the  Hies  to  Huron  Ostcn  Sacken,  he  wrote  us  u  fol- 
lows:  *' The  fly  you  gave  me  is  Anthomyia  (Ilomalomyia)  ecalari$j  out 
of  those    mentioned   in    the   American    Entomologiety  iL    139,  and  of 
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similar  expftmnoe  i«  reoDrdod  in  Europe^"    The  article  referred 
IS  entttltNl   Lftrms  in  the   If  tun  an    Boweli.     It   is   hy  the  Ute  Mr* 
U#lh  and  giv«e  a  good  auiniuAty  uf  what  is  knowu  of  thtt  subject  id 
opuntrj.     See  also  Guide  ta  the  Btudj  of  IssectSt  pp«  ^^4  367. 

Kd«  NATUKALtST.] 

wsDiia  PoDCTRANa.  —  The  Poduritiaf,  or  *•  »pniig-liuU  "  of  Sweden* 
D  been  ti  ^heil  in  an  eljiborate  way  by  T/r«iliberg,    The  mein- 

tji  noouij  by   twelve    pifitcs,  anti    enters  quite   fully  iuto    the 

tomy  of  theae  litUe  creatuiHjsa  of  so  much  interest  to  mlcroscopist«* 
wurk  apftears  in  the  TrntBactions  of  the  Eoyai  Swedinh  Academy 
t  1871,  and  has  just  rea<4ied  this  country. 

ANTHROPOLOGY. 

Ah  IHTKBKSTnva  ^  Fixd*'  of  Indian  Relics.  —  A  very  interesu'ng 

Elf  Indian  relics  has  been  obtained  by  the  writer^  from  n  locality 
iou^ly  examuied.  al though  within  a  short  distance  of  the  sale  of 
ning  labors  of  the  past  three  years.    By  the  u()rooting  of  a  large 
the  tornado  of  Tuesday  night,  February  I  strand  a  •  nt 

the  south  bank  of  Crosswick's  Cret^k,  nrnr  Yar<i  i   r- 

lonnty,  Kcw  Jemey.  the  trace*  of  the  site  of  a  former  **  homestead" 
•ujfht  to  liglit,  consisting  of  corn*inills,  pestles,  axes,  hammers, 
and  arrow*points,  asjiociated  with  innumerable  fragments  of 
imiMel-ihellM,  and  charcoal.  No  fnigmcnts  of  tlie  bones  were  *nf- 
lenily  1arg«  to  determine  the  animals  to  which  they  belonged,  beyond  , 
^  hci  Uiat  while  some  undoubtedly  were  fragments  of  mammal  l>ones, 

t  majority  were  those  of  birds  and  large  fishes.  The  main  feature 
St  connected  with  the  stone  implements  is  the  uniform  clmraeter 
„,  workmanship  displayed  in  their  mauufacture.  There  was  nol 
Ind  one  polished  celt,  or  a  single  specimen  of  jasper  arrowhead.  I1ie 
I  consists  of  the  following  spGcimens :  Sixteen  arrow-|K>ints  varying 
m  four  inches  to  one  and  one  half  in  length  ;  they  an?  all  of  the  same 
lieral,  a  slaty  rock,  and  now  very  much  weather-worn,  soft,  and  pliik 
»  One  spear-head,  six  inches  in  length,  made  of  the  same  mineral  .and 
tally  weather*wom.  Five  specimens  v.irying  between  the  spear  and 
Ml  forms,  ontj  of  white  quartz,  and  all  of  the  same  character  of  work- 
ttibtp*  One  gpecitnen  of  an  elongate,  losenge-shaped  implement, 
l^tnehes  in  length  by  two  in  greatest  width,  and  pointed  at  each  end; 
^■pES  hare  been  chtppe<l ;  very  much  weather-worn.  These  twenty- 
^b»ecimens,  found  as  thoy  were  togetht*r,  bear  us  out  in  our  remarks 
|H  February  number  of  the  NATi/nAt.i5T,  that  s{>ecimeDs  found 
p  fai  Ibe  soil,  as  a  class,  are  less  elaborately  wrought  than  those 
ml  nearer  the  »«urface.  Thoy  were  lying,  when  expostnl  to  view,  about 
*§a0t  below  the  surfane,  anri  the  character  of  the  soil  is  such  that  its 
^■lation  is  wholly  due,  I  believe,  to  the  gradual  decomposition  of 
Hde  matter,  eoauniogled  with  tine  sand^  such  as  gentle  winds  will 


876  General  NoU%.  [June, 

carry  as  "  dust."  If,  as  was  suggested  in  the  February  number  of  this 
journal,  one  inch  of  soil  will  accumulate  in  one  hundred  and  twenty-eight 
years,  these  s{>ecimens  are  fully  thirty  centuries  old,  and  certainly  thdr 
general  appearance  is  suggestive  of  as  considerable  an  antiquity. 

The  large  specimens  that  were  taken  from  the  mingled  dust  and  ashes 
of  this  ancient  dwelling-place  comprise  two  corn-mills,  as  they  are  usu- 
ally callcil.  They  are  both  large,  quadrangular,  sandstone  bowlders, 
one  with  the  depression  only  on  one  side,  the  other  with  a  shallow  cap 
on  each  side.  With  them  was  one  globular  pebble  three  and  one  half 
inches  in  diameter,  that  evidently  had  been  used  as  the  crusher,  in  reduc- 
ing the  corn  or  nuts  to  a  powder.  The  grooved  stone  axes  were  thir- 
teen in  number,  varying  somewhat  in  pattern,  but  particularly  noticeable 
in  that  but  two  were  of  that  form  in  which  the  groove  does  not  extend 
entirely  around  the  head  of  the  ax,  but  leaves  a  smooth  surface  on  the 
upper  edge.^  This  pattern  may  be  of  later  date  than  those  with  the 
groove  extending  entirely  around  the  s|>ecimen.  I  have  found,  on  com- 
paring man}'  hundreds  of  these  relics,  that  as  a  rule  those  with  the 
groove  not  encircling  the  implement  are  more  accurately  finished,  and 
with  a  greater  extent  of  polished  surface.  Pebbles  of  a  very  regular  out- 
line were  chosen,  and  the  variation  among  them  was  in  size  only.  Oo 
the  other  hand,  pebbles  not  at  all  symmetrical  were  frequently  chosen  for 
axes,  grooved  and  ground  to  an  edge  at  one  end ;  but  such  non-«yni- 
metrical  specimens,  1  believe,  always  have  the  groove  extending  entirely 
,  about  them.  The  thirteen  specimens  here  mentioned  vary  from  eight  to 
four  inches  in  length.  The  workmanship  displayed  in  their  production 
quit^i  accords  with  the  rude  arrow  ami  spear  points  with  which  they 
were  •associated.  Not  one  can  be  called  a  first-class  ax,  although  some 
certainly  are  better  finished  than  others.  There  occurred  two  speciniCDS 
of  chipped  clay-slate  implements,  that  approach  the  ax  in  form,  and 
which  were  evidently  designed  as  cutting  implements.  One  b  quadran- 
gular, six  inches  in  length  by  four  in  width,  and  about  one  inch  in  thick- 
ness. The  chi[)ping  is  easily  traced  over  the  entire  surface.  There  is 
no  trace  of  a  polished  edge  or  groove.  A  slight  depression  on  the  upper 
and  lower  margins  indicate  that  a  handle  was  once  attached  to  the  speci- 
men, as  (►rdinary  grooved  axes  were  hafted.  The  accompanying  speci- 
men is  still  ruder  in  finish,  but  has  a  better-wrought  edge.  It  is  ob- 
tusely triangular  in  outline,  and  a  little  shorter  and  narrower  than  the 
preceding.  The  pestles  are  eight  in  number  and  vary  from  one  foot  to 
four  inches  in  length.  None  are  polished  and  worked  into  an  accurately 
cylindrical  shape,  and  the  larger  ones  all  have  the  heads  so  battered  as  to 
show  that  they  were  used  as  we  use  modern  pestles  in  mortars,  and  not 
as  "  rollers,'*  or  war-clubs,  as  some  have  suggested.  The  other  speci- 
mens, eight  in  number,  consist  of  two  net-sinkers,  two  haramer-«touet,  a 
scraper,  and  three  cobble-stones,  two  of  which  have  been  somewhat 
1  The  American  Naturalist,  vi.  145,  Figure  la 
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,  M  though  iotendfid  oii«  for  ma  aj,  the  other  for  a  chisel  or 
The  other  h  a  cnnomlf  shaped  stone,  that  has  been  utilitod  as 
or  nut-cracker,  llie  shape  may  be  dfisigtioil  and  not  aoei- 
DCaL  It  Ik  tjtiitc  certiiin  that  the  aborigines  made  use  of  stones  of  con* 
Al  ihaf»6a,  for  many  of  the  simpler  household  ptirjioses  $  but  it  does 
,  follow  because  uo  trac«  of  chipping  or  polishing  is  to  be  detected 
\  thp^ij  fitonest  that  the  stone  has  lieen  accidentally  so  vhaped,  for  the 
nuod  use  of  a  broken  stone  would  tend  to  wear  it  down  and  so 
l^a  trace  of  the  fracture.  A  survey  of  the  fiAy-four  tpedmens 
ng  this  "find/*  lof^ether  with  the  circumstances  uudor  which 
f  dii*coverei]«  alFortl,  I  tliink,  valuable  additional  evidence  of  the 
jkcta,  as  I  belteve  them  to  be,  with  reference  to  the  etone  implements 
pbimd  in  North  America  generally^  which  are  that  those  found  most 
pMftly  embedde*!  are  the  older,  and  thai  there  h  ahundattt  reason  for 
Bering  that  during  the  occupancy  of  the  AUiinlic  coast  of  North 
irica,  the  Indiana  advanced  from  a  lower  to  a  higher  stage  of  intone* 
i  enltnre.  —  Cbarlks  C.  Abbott,  M.  D. 

r,  AL  Nkws,  —  Colonel  Charles  Whittleiiey  conirib- 
.  fir  Monthhf  of  Toledo,  for  November,  1H75,  articles  on 
Hook  Inscriptions  in  Amherst,  Lorain  C<»anty,  Ohio^  and  on  The 
of  the  Indians  and  Mound  Builders. 
|lA  alor^  baa  been  going  the  rounfls  of  the  papers  to  tlie  effect  that 
^Bpy  graves  exist  in  Tennessee  and  Kentucky.  It  ts  not  new«  Itay- 
HN  in  his  Natural  and  Aboriginal  History  of  Tennessee  having  at- 
ioipted  to  sabatantiate  the  notion.  Tlie  following  evidence  that  no 
Ijygmy  race  left  their  remains  in  this  part  of  our  country  must  be  conclu- 
liveu  Mr.  S.  E.  Has  kin,  writing  from  Pine  Falls,  Tennessee,  after  hav* 
Ig  opened  twenty  small  slab-graves  in  \^ite  County,  says  that  the 
imires  vary  in  length  from  fifteen  inches  to  two  feet,  and  in  width  from 
pfPiO  to  fourteen  inches.  He  sends  with  his  letter  a  paA^kage  of  bones 
M  teeth-  Some  of  the  latter  are  milk  teeth,  and  in  one  fragment  of  a 
iw-bofie  the  second  u^th  are  pushing  out  liehind  the  milk  teeth.  Mr. 
f*  M.  Clark,  employed  during  the  last  year  by  the  Smithsonian  Institu- 
tm^  to  investigate  the  i^ame  subject,  and  who  sent  the  relics  mentioned 
f  Beaaels  in  his  paper  in  the  Bulletin  of  llayden*s  Geological  Survey* 
?ol.  11.^  No.  1)*  has  written  for  the  Smitli^onian  l{ef)ort  for  187.>  a  long 
^ount  of  his  labors,  in  which  he  distinctly  proves  that  the  little  slab- 
raves  are  either  those  of  children  or  are  ossuaries.  But  the  most  ex- 
lastive  refutation  of  the  whole  matter  is  Cfmtatned  in  Chapter  II.  of  a 
tpor,  accepted  for  publication  in  u  forthcoming  volume  of  the  Smith- 
arias  ContHbtitions  to  Knowledge,  by  Dr.  Joseph  Jones,  of  New  Orleans. 
be  entire  subject  is  reviewed,  from  Haywood^s  work  down,  and  the 
oat  convincing  proof  brought  forward  from  the  examination  of  hundreda 
*  graveai  that  the  smalt  cists  are  either  children's  graves  or  ossuariea. 
i  die  former  case  the  fragile  jaw  exhibits  two  sets  of  teeth  ;  in  the  latter 
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case  parts  of  more  than  one  skeleton  are  found.  Farthermore,  in  the 
same  mound  with  the  so-called  pvgmy  graves  are  found  long  graves  in 
which  the  skeletons  of  unusually  tall  men  and  women  lie  at  full  length. 

The  International  Congress  of  Americanists  will  hold  its  next  sesftion 
at  Luxemhurg,  from  the  10th  to  the  1 3th  of  Septemher,  1877.  Thej 
have  already  issued  their  circular  of  invitation. 

Mr.  Charles  M.  Wallace  contributes  to  the  American  Journal  of 
Science  for  March  an  article  in  which  he  claims  to  have  found  in  the  beds  of 
brick,  clay,  and  stratified  gravels,  near  Richmond,  Va.,  various  hatchet-likc, 
disk-like,  and  spear-shaped  palseolithic  implements,  from  four  to  eight  feet 
below  the  surface.  ^'  One  of  them  is  somewhat  like  an  implement  from 
the  Reculver  Vhs  "  (Evans,  p.  534,  N.  Y.,  1872).  The  name  of  Profestor 
Baird  is  used  in  the  article  as  encouraging  the  author  (he  enoouragei 
every  diligent  seeker  for  truth) ;  but  I  am  sure  Mr.  Wallace  does  not 
mean  to  say  tliat  Professor  Baird  endorsed  his  conclusions  as  to  the  nat- 
ure of  his  finds.  Two  things  are  necessary  to  be  done  in  the  case. 
The  most  scrupulous  care  is  to  be  exercised  in  determining  exactly  all  the 
conditions  of  the  find,  and  the  implements  must  be  compared  with  simi- 
lar ones  from  other  localities  by  skilled  archaeologists  before  any  safe 
conclusion  can  be  reached. 

The  Paris  Anthropological  Society  has  issued  separately  the  cranio- 
logical  and  craniometrical  instructions,  prepared  by  a  committee  of  that 
body. 

Both  the  January  and  the  February  numbers  of  Matiriaux  pour  VHi$' 
toire  primitive  et  natnrelle  de  V Homme  are  full  of  interesting  matter. 
All  lovers  of  archaeology  should  encourage  this  (>eriodical,  whose  editors, 
at  great  personal  sacrifice,  conduct  it  solely  in  the  interest  of  science. 

The  Rev.  William  Houghton  read  a  paper  before  the  Society  of  Bibli- 
cal Archajology,  March  Ttli,  on  the  Mammalia  of  the  Assyrian  Mona- 
ment« ;  Part  I.,  Domestic  Mammals.  There  are  three  forms  of  repre- 
sentation :  ( 1 )  by  pictorial  or  sculptural  representations ;  (2)  by  de- 
scription ;  (3)  by  picture  and  description  combined.  The  domestic  ani- 
mals known  were  the  ox,  sheep,  goat,  camel,  ass,  horse,  mule,  and  dog. 
The  author  promised  a  subsequent  paper  on  the  Wild  Animals. 

George  Smith  writes  to  the  Athenceum  of  February  12th,  '*  I  have 
discovered  a  Babylonian  text  giving  a  remarkable  account  of  the  temple 
of  Belus  at  Babylon.  It  is  the  first  time  any  detailed  description  of  a 
temple  has  been  found  in  the  cuneiform  texts.*' 

Mr.  E.  B.  Tylor  read  before  the  London  Institution,  March  23,  1876, 
a  pa|)er  on  the  Races  of  Mankind  and  Their  Civilization.  The  follow- 
ing works  on  anthropology  have  appeared  :  llellwald,  Culturgeschichte; 
reviewed  by  Tylor  in  Academy^  February  26th.  Wilson,  Prehistoric 
Man,  2  vols.,  Macinillan.  Gill,  Myths  and  Songs  of  the  South  Pacific, 
King  <fe  Co.,  London.  Koner,  Bibliography  of  Anthropology.  Gar- 
land, Atlas  der  Ethnographic,  Leipzig,  Brockhaus. 
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GEOLOGY  AKD  PAUiSOISTOLOOT. 

Tnx  Tji?«ionoNTA,  a  Nkw  Gitoirr  or  Eockxk  Mammals.  —  At  a 
ptit  mpcitinj;  of  the  Acadoiiij  of  Natural  Sokmce*  of  Philadelphia,  Pro- 
•nor  CofHS  i!t*scril>etl  the  chiirmctcr  at  scirne  tnamttiTUiii  from  the  Eocane 
rpoftilA  of  New  Mexico,  obtaiii<?<l  by  liini  ciurin»r  tbo  Wheeler  Expedition 
l^f  IftT'K  which  h«  regjtitied  aa  allied  Xr^  l\uy  Jmrctirora,  Th«  feet  ftro 
died  with  compressed  cluw*.  The  dental  chaniciers  are  seeu  fitBt  in 
b«  stippoiod  superior  iiicifton.  Unfortunately  they  have  not  j6t  been 
feiuhd  in  pliice  in  the  craniuni,  but  their  a«aoeiation  with  a  TOi\ev\l  iy\ie  of 
ikrior  iud*ior«,  which  have  heex\  found  in  pUce  in  the  ni«ndihh%  con* 
M%  to  the  alternative  choice  Wtween  superior  tiiciflors  and  canines* 
small  size  or  aVf«enco  of  inferior  caninea  a  aimilar  character 
ifcrred  for  the  superior  canines. 
topefior  incisors  present  two  hands  of  enameK  an  anterior  and 
prior.  They  are  compressed  in  form,  the  sides  presentirig  a  i«r- 
I  of  dentine  or  ceiuentum-  Attrition  pnxluces  a  truncate  or  slightly 
^otsave  fxtremity.  The  Inferior  incisors  arc  rodent-like* 
i*  Two  families  representeti  tins  suborder  in  the  Eocene  period  in  New 
■exico.  Hie  firtit,  or  Ee(o^<tmff<t,  possessed  molar  teeth  with  several 
pata ;  in  the  Cnhmoiimitid^,  each  molar  has  a  simple  conic  fang.  Btit 
lie  genua  of  eAch  family  is  known.  In  both  the  enamel  of  the  molars 
I  principally  a  band  on  the  outer  side  of  the  crown  ;  the  defieierjcy  is 
Upplied  in  Calamodon  by  a  deposit  of  cementum  which  invests  the 
lolftf  and  superior  incisor  teeth,  covering  the  crowns  excepting  where 
keeBftffiel  bands  are  present.  The  latter  investment  is  &o  much  thinner 
lat  the  cement  It  tu  forms  a  raised  border  all  round  at  the  puint  of  June- 
IDfi  of  the  two  substances.  The  general  structure  of  fMlamodon  affords 
^lue  points  of  approximation  to  Uie  Ed^ntata^  which  indicate  that  the 
%gmiodon(a  partially  fill  the  interval  between  lliat  order  and  the  Eden- 
lltf  presente<l  by  the  existing  fauna, 

Frofe!S5or  Cope  also  pointed  out  the  close  resemblance  between  the 
Undtbutar  dentition  of  the  contemporary  Eocene  genns  Eithon^x  and 
*  </   Erinnttia^  tmd  stated  that   AnehippodtiM  and  allies  chiefly 
Kuhontfx  in  the  persistent  growth  of  the  incisor  teeth,* 

GEOaitAPHY  AND  EXPLOHATION, 

PsitcfriAif  Geography.  —  The  publication  of  the  preliminary  volume 
^  Don  Antonio  Raimondi*s  great  work,  El  Pern,  will  be,  say*  a  writer  in 
le  Gto^npfitcal  Magazine,  an  epoch  in  the  history  of  Peruvian  geo* 
rmphical  research*  This  accomfilished  and  indefatigable  geographer 
id  naturalist  had  traveled  over  every  part  of  the  republic,  on  a  tlxed 
Iftfit  during  a  space  of  ninr^tecn  years,  diligently  collt^ting  materials  be- 

*  Bc0  Oo  the  Suppoicd  Carnivora  of  the  Eocene  of  the  Uocky  Moantains,  Proceed- 
p  of  ths  Philmddphia  Academy  of  Natural  ScieaetSi  Da«eaibar»  IS7$. 
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fore  he  sat  down  to  prepare  his  great  scientific  work  on  Peru  for  pub- 
lication. This  first  volume  is  the  key  to  the  whole  work,  for  it  describes 
the  methods  and  instruments  used  in  the  various  branches  of  science,  and 
contains  a  most  interesting  personal  narrative  of  the  author's  numerous 
journeys,  during  nineteen  years,  over  the  length  and  breadth  of  the  land. 
The  work  itself  will  consist  of  six  parts.  The  first  will  be  devoted  to 
geography  and  meteorology,  the  second  to  geology,  the  third  to  mineral- 
ogy, the  fourth  and  fifth  parts  to  botany  and  zoology,  and  the  sixth  and 
last  to  ethnology,  including  descriptions  of  the  architectural  remains,  pot^ 
tery,  arms,  etc.,  of  the  different  Peruvian  tribes. 

Recknt  Rise  of  the  Peruvian  Coast.  —  Interesting  illustrations 
of  the  comparatively  recent  change  in  the  coast  level  of  Peru  and 
the  geographical  changes  resulting,  are  afforded  by  Mr.  A.  Agassis  in 
the  last.  Bulletin  of  the  Museum  of  Comparative  Zoology.  A  number 
of  corals  were  found  by  him  at  the  height  of  from  2900  to  3000  feet 
above  the  level  of  the  sea,  at  a  distance  in  a  straight  line  from  the  Pacific 
Ocean  of  twenty  miles.  From  the  general  features  of  the  country  along 
the  coast  of  Peru,  it  requires  but  little  imagination  to  reconstruct  the 
former  internal  sea  formed  by  the  Coast  Range,  which  must  have, 
within  comparatively  recent  geological  times,  covered  the  whole  of  the 
great  nitrate  basin  of  Peru,  and  which  has  gradually  been  elevated  to 
its  present  position.  This  inland  sea  then  became  a  salt  lake,  after- 
wards a  lagoon,  and  finally  was  entirely  drained.  While  Darwin  showed 
that  beyond  doubt  the  coast  of  South  America  has  been  recently  ele- 
vated 800  feet,  Mr.  Agassiz  believes  that  the  elevation  reached  an  alti- 
tude of  at  least  2900  feet,  and  in  earlier  times,  judging  by  the  marine 
nature  of  the  fauna  of  Lake  Titicaca,  to  an  elevation  of  12,500  feet. 

MICBOSCOPY.i 

The  Limits  of  MiCROSCoric  Vision.  —  In  his  recent  annual  ad- 
dress to  the  Microscopical  Society  of  London,  the  president,  Mr.  H.  C. 
Sorby,  F.  R.  S.,  discusses  the  relation  between  the  limits  of  the  powers 
of  the  microscope  and  the  size  of  the  ultimate  molecules  of  matter.  As 
the  combined  result  of  observation  and  theory,  he  concludes  that  the 
normal  limit  of  distinct  visibility  with  the  most  perfect  microscope  is 
one  half  of  the  wave-length  of  the  light.  If  so,  even  with  the  very  best 
lenses  (except  under  special  conditions)  light  itself  is  of  too  coarse  a 
nature  to  even  enable  us  to  define  objects  less  than  ^^yJiyiy  to  tifx/qi^ii  ^^ 
an  inch  apart  It  would  appear,  therefore,  that  as  far  as  this  question  is 
concerned,  our  microscopes  have  already  reached  their  ultimate  limit. 
Adopting  the  results  as  to  the  size  of  the  ultimate  molecules  of  matter 
arrived  at  by  Mr.  Stanley,  Sir  W.  Thomson,  and  Professor  Clerk-Max- 
well, Mr.  Sorby  calculates  that  in  the  smallest  interval  which  could  be 
distinctly  seen  by  the  best  possible  microscope,  there  would  be  about 

»  Thii  department  is  conducted  by  Da.  R.  H.  Wahd,  Troj,  N.  Y. 
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tid  molrcales  of  lirjuid  witter  or  ftbout  five  bundrod  and  twenty 

Ken  lying  end  to  end  ;  and  tlmt  iu  order  to  see  the  uUimata  ooo- 

kitntion  of  organic  liodjes,  we  ithoidd  re<{(iro  a  magnifying  power  horn 

re  hundred  to  two  thousand  times  greiiter  tliaii  those  we  now  |)os8eM. 

!c  calculates  that  with  our  highest  powcra  we  are  a»  far  from  teeing 

ultimate  molecules  of  organic  ftubfttaucea  aa  we  ihoutd  he  from  see- 

llg  l\w  confenta  of  a  newspaper  with  the  naked  eye  at  tli*^  dltitance  of  a 

llird  of  a  mile.     A   spherical  particle  one  tenth   the  diameter  of  the 

Ileal  tpeck  that  could  be  already  defined  with  our  best  and  lilgheat 

might  never the!e<8  contain  no  less  than  one  million  stmctiiral 

Dleeules*     Mr,  Sorl>y  makes  a  very  interesting  application  of  his  re- 

Ju  CO  Mr.  Darwin's  theory  of  pangenesis*  his  general  conclusion  being 

(tt  DO  serious  objection  can  be  raised  against  the  theory  when  exam- 

I  from  a  purely  physical  point  of  view^  as  far  as  relates  to  the  inheri- 

noe  of  a  very  complex  variety  of  characCera  by  the  firat  generation. 

,    A.  W*  Bknnktt. 

I  BosTOX  MfCRoacopiCJLt  Society.  —  Tliis  society  held  a  public  re- 

■P^D  at  Fraternity  Hall,  ou  the  evening  of  April  27th,  for  the  pur- 

Iniof  making  better  known  its  organization  and  aims.     A  short  ejthi- 

Wtton  with  the  oxy-hydrogen  microsoope' was  given,  in  addition  to  the 

|K3  of  more  than  fifty  table  microscopes,  with  their  accessory  apparatus. 

ExcQAKGF.s.  —  [Notices,  not  exceeding  four  linea  in  leogUi,  of  micro- 

[  objects  or  apparatus  wanted  or  oflTereil  in   exchange,  not  sale^ 

Brted  in  this  column  without  expense.] 

Arranged  diatoms  in  exchange  for  good  objects.     Address  ofiers  tu 

itrisHan  Febiger,  Wilmington,  DeJ, 

I  Kxtrnct  of  hop,  mounted,  showing  lupulin   crystals;  in  excbango  for 

iky  tnouuted  objects.   Address  Richard  Allen,  146  North  Fourth  Street^ 

Prov,  N.  r. 
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I  —  Physicians  will  be  interested  in  a  work  entitled  Micro-Photographs 
I  Histohigy,  Normal  and  Pathological,  by  Carl  Seller,  in  conjunction 
ith  J,  GibW\M  Hunt,  M.  D.,  and  J.  G.  Richardson,  M*  IX,  to  be  pub- 
ihfd  in  twelve  number  by  J.  H.  Coates,  of  Philadelphia, 
^HAt  a  late  meeting  of  the  Paris  Geographical  Society,  Dr.  Haney 
Mea  that  a  cavern  containing  numerous  Caraib  remains  had  been  dis* 
nrered  at  the  western  extremity  of  Cuba,  and  that  these  proved  that  the 
b(>le  of  the  island  was  at  one  time  inhabited  by  that  race. 
—  Professor  Alarsh  publishes  in  the  American  Jotirnal  of  Srtenct^  for 
ine,  a  Notice  of  a  New  Suborder  of  Ptcrosauria.  The  group  is  diatin- 
tithed  by  the  wnnt  of  teeth. 

[r.  A.  R.  Marvine,  a  geologist  of  much  promise,  has  recently  died, 
at  the  time  of  his  death  attached  to  Professor  Hayden*s  Survey* 
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—  The  Smithsonian  collections  for  the  International  Exhibition  have 
been  forwarded  to  Philadelphia  from  Washington.  They  are  designed 
to  illustrate  the  resources  of  sea  and  shore,  of  the  chase  and  fisheries,  in 
the  United  States.  Specimens  of  ail  the  animals  in  this  country  will  be 
exhibited,  and  uU  the  machinery  of  hunting  and  trapping  will  receive  the 
amplest  illustration.  It  is  stated  that  there  are  forty-five  hundred  castsi 
of  food  fishes  now  at  the  Smithsonian  ready  to  be  sent.  The  casts 
are  made  of  plaster  and  papier  mache,  modeled  from  frozen  specimens 
and  from  photographs.  Among  the  other  objects  there  will  be  a  run- 
ning screen  of  the  size  of  eighteen  hundred  square  feet,  filled  with  pho- 
tographs of  American  food  fishes.  The  dresses  of  the  fishermen  in  vari- 
ous climates,  the  varieties  of  fiies  used  in  catching  trout,  the  fishing  rod, 
the  harpoon,  and  the  lance,  will  all  be  shown.  The  chase  of  the  whale 
will  be  fully  explaineil  by  the  plainest  object  lessons,  and  among  the 
treasures  is  a  cast  showing  the  capture  of  a  whale.  The  exhibition  of 
furs  will  be  one  of  the  most  remarkable  ever  seen  on  the  continent. 
The  useful  products  of  our  inland  and  foreign  waters  (other  than  verte- 
brates), have  been  arranged  by  Dr.  Dall.  Among  these  will  be  shell- 
fish, crabs,  shrimps,  corals,  star-fish,  sponges,  and  marine  products  not  of 
an  animal  nature.  Specimens  of  rare  American  animals  and  reptiles, 
and  a  group  of  lay  figures  intended  to  convey  an  idea  of  the  character 
and  habits  of  the  North  Americiin  Indians,  will  complete  a  very  excel- 
lent collection. 


PROCEEDINGS    OF    SOCIETIES. 

National  Academy  of  wSciences,  Washington.  —  April  18-20. 
Professor  Henry  opened  the  public  .^^ession  by  delivering  the  annual  re- 
port which  serves  as  a  review  of  the  year.  It  was  confined  to  the  ofiicia] 
affairs  of  the  Academy.  The  report  of  this  year  contains  a  touching 
allusion  to  the  loss  the  Academy  has  sustained  in  the  death  of  Prof. 
Joseph  Winlock.  the  astronomer  of  Cambridge,  Mass.  Among  the  most 
proniinont  of  the  supporters  of  the  Academy  who  have  been  called  away 
by  death  during  the  pji-^t  year  was  Vice-President  Henry  Wilson,  who, 
although  not  a  member,  was  one  of  the  founders.  He  took  a  chief  share 
in  the  preparation  of  the  bill  under  which  the  Academy  was  organized, 
and  urged  its  passage  through  Congress.  Reviewing  the  present  condi- 
tion of  the  Academy,  Professor  Henry  remarked  that  the  plan  by  which 
its  head(|uarters  were  fixed  at  Washington  presented  some  inconvenience 
as  a  centre  in  comj)arison  with  larger  cities  ;  but  there  is  no  other  place 
in  the  I'nion  which  contains  so  larg(»  a  proportion  of  scientific  men  to  its 
inhabitants,  and  the  lociil  society  <levoted  to  science  is  among  the  most 
prominent  in  the  land.  The  establishment  of  the  Johns  Hopkins  Uni- 
versity at  Baltimore,  is  now  certain  also  to  concentrate  at  no  great  distance 
from  Washington   a  considerable   band  of  prominent  men  of  science. 
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^km  U  also  good  rc««oii  to  hope  that  means  will  he  foiinr!  to  defrAv  the 

^■i<*n6ir«  of  aoii- resident  memhern  in  traveling  to  and  frnip  ih(3  iut^tu)gt. 

BThe  Acaiteiuy^  Frofefisor  lleiirj  snid^  h  iH^coniin^  iu  u  t^erititii  Beuse  a 

H|d«r  uf  puhHc  opinion  in  respt^ci  to  tbtj  «;ji|ire4»)uu  of  calm  judgment 

■M  weight  of  6cieiiti6c  authonty.     Thb  vna  its  appropriate   pg%ilion, 

Tbif  rroent  inettinces  in  whic^h  the  government  has  sought  its  jiid  were 

lIioi  hrusAj  oientioned  :  i(»  judgment  had  he«n  retjuired  in  rtspeet  to 

JKIcrotoofMc  detenu i nation   (with  reference  to  collecting  duties j  of  the 

iportions  of  wool   imported  in  in  voices  of  calves*  hair ;  and  it  w^as 

uated  that  a  million  of  dollars  would  l)e  saved  to  the  revenue  in  con* 

luenco*     StUl  more  recently  inve»tigutionB  had  l>een  ordered  to  asccr- 

Ui«  value  of  certain  ap[»lication»  to  the  paper  used   in  preparing 

CtionaJ  currency  ;  and  i\&  to  the  crystullizution  of  dtlVereut  grndea  uf 

r,  AS  a  means  for  classifying  them.     The  direction  of  the  i»cientific 

ft  d  the  Poland  expedition  iva^  intru;ated  to  the  Academy.     Dr.  Emil 

i  Iia«  been  engngect  in  preparing  the  materinl  ohtaiued  for  puhliea- 

Three  volumes  are  ueiirly  cwtnplete.     They  will  contain  tlje  re» 

In  tlie  departments  of  hydrography,  meteorology',  and  astronomy. 

L fourth  volume.  i«»  iu  preparation,  of  wliich  Admiml  Davin  has  charge; 

will  contain  the  narrative  of  the  expedition  and  mucii  biograjihical 

prinatiou ;  its  expense  is  borne  by  the  Navy  DepartnieiiL    The  legacy 

1^  by  Alexander  Dallas  Baclie  to  the  Academy  has  been  applied,  (1)  to 

m  preparation  of  a  magnetic  survey  of  the  riilted  Slates ;  (2)  to  ob- 

^'ations  on  sun-i>poUf  conducte<l  at  Cambridge^  Mass. ;   (3)  to  certain 

^eardies  oti  light  and  beat.     The  first  of  these  undertakbigs  is  in  a 

fidirion  to  report  considerable   progress.     The  map  when  completed 

U  prove  of  im[>ortaitt  service  for  surveying  {mrposct*  and  topography 

IHf rally,  as  it  will  determine  tlie  dip  and  dire<-tion  of  the  neetlle  for  all 

btlitics.     By  the  record  ot*  these  data  now,  the  students  of  the  earth's 

Ignetism  will  have  a  means  in  future  years  to  ascertain  the  rate  and  laws 

ttiie  great  seculur  variauons«  as  yet  only  impertectly  understood.     The 

perTations  on  tlie  sun  were  conducted  by  ihe  late  Professor  Winlock  t 

IPC  his  death  some  arrangements  have  been  projected  for  collating  his 

rk  and  continuing  it*     The  researches  on  light  and   heat  are  carried 

by  Charles  Peirce,  a  son  of  Prof.  Benjamin   Peirce.     Pan  of  the 

^ular  work  of  the  Aaulemy  consists  in  haviitg  memoirs  prefiared  of  ita 

|Emmsd  members,  and  the  results  of  this  work  were  slated. 

Pk  following  papers  were  read  :  The  Character  of  the  Eocene  Fauna 

S*»w  Mexitto,  by  K.  D.  Cope;  A  Conjee  tund  Restoration  of  a  Pueblo 

the   Mound    Builders,  by   Lewis    11.  Morgan  (in  which   he   took  the 

lund  that  the  Mound  Builders  were  vilkge  ludiaus  who  had  migrated 

LO  tho  troptcst  and  that  the  mounds  were  the  building-sties  of  their 

eimMit-hooses)  ;  The  Geology  of  Petroleum,  by  J»  S.  NewlM:^rry;  The 

ological   Evidence  on   the  Question  of  the  Cau*ie  of  the  Cold  of  the 

Period,  J.  S*  Newberry  i  The  Geological  Structure  and  Topographi- 

AjpeoU  of  the  Catskill  Mountains^  by  James  ITall ;  The  Geological 
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and  Physical  Structure  of  the  Black  Hills,  by  Henry  Newton ;  The  Age 
of  Monntaius  as  determined  by  Degradation,  by  J.  W.  Powell. 

Five  members  were  elected,  namely,  Professors  Langley,  Peters,  and 
Ualdemau,  General  Warren,  and  Mr.  Clarence  King. 


SCIENTIFIC  SERIALS.* 

The  Annals  and  Magazine  of  Natural  History.  —  April.  Is 
there  such  a  Thing  as  Eozobn  Canadense  ?  a  Micro- Geological  Investi- 
gation, by  Otto  Hahn.  Descriptions  of  some  New  Species  of  Annelida 
from  Kerguclen's  Island,  by  W.  C.  Mcintosh.  Extinct  Lemarina,  by 
W.  H.  Flower.  Note  on  the  Embryogeny  of  Salmacina  Dysteri^  by  A. 
Giard. 

Archivks  de  Zoologie  exp^rimentale  et  g£niIrale.  —  No. 
4,  1875.  Contributions  k  THistoire  des  Gregarinea  des  Invert^bres 
de  Paris  ct  de  Roscoff,  par  A.  Schneider.  Recherches  sur  TApparell 
Circuhitoire  des  Oursins  [Echinus],  par  E.  Perrier. 

Zeitsciirift  fur  wissENsCHAFTLicnE  ZooLOGiE  (Sicbold  and 
Kolliker). —  March  6.  Researches  on  Free-Living  Nematodes,  and  the 
Genus  Chcetonotus^  by  O.  BUtschli.  On  the  Ontogeny  of  Cyclas,  and 
the  Homology  of  the  Germ- Layers  in  the  Mollusks,  by  H.  von  Ohering. 
On  the  Silk-Glands  of  Lepidoptera,  by  F.  E.  Helm.  On  the  Formation 
of  the  Blastoderm  in  the  Spiders,  by  H.  Ludwig.  On  the  Challenger 
Expedition.     Letter  to  Professor  Siebold,  by  R.  V.  Willemoes-Suhm. 

Peterm Ann's  Mittheilungen.  —  January  2l8t.  The  Groand 
Work  of  the  Map  of  the  Loango  Coast,  by  P.  Giissfeldt.  The  Geo- 
graphical Convention  in  Paris,  July  15  till  September  16,  1875.  The 
Southern  Batta-Land  of  Sumatra,  by  A.  Schreiber.  Geographical  Ne- 
crology of  the  year  1875.  Jouniey  to  Araguay,  by  Dr.  Couto  de  Magal- 
hiles,  in  January,  18G5.  March  1st.  The  Distribution  of  Sedimentary 
Rocks  in  Europe,  by  11.  llabenicht.  River  Navigation  in  Southern  New 
Guinea.  Views  from  the  High  North,  by  Karl  Weyprecht.  The  Mon- 
gols and  the  Land  of  the  Tanguts.     Przewalsky's  Journey. 

Monthly  Microscopical  Journal. —  April.  On  a  New  Arrange* 
meut  for  Illuminating  and  Centring  with  High  Powera,  by  W.  H.  I>Ed- 
lingor.  The  Identification  of  Li([uid  Carbonic  Acid  in  Mineral  Cavities, 
by  W.  N.  Hartley.  On  some  Structures  in  Obsidian,  Perlite,  and 
Leucite,  by  F.  Rutley.  On  the  Aperture  of  Object-Glasses,  by  F.  H. 
Wenham.     On  Zeiss*  ^^  Immersion,  by  W.  J.  Hickie. 

Bulletin  of  the  Museum  of  Comparative  Zoology.—  III.,  Not. 
11-14.  Exploration  of  Lake  Titicacji,  by  A.  Agassiz  and  S.  W.  Garmao. 
I.  Fishes  and  Reptiles,  by  S.  W.  Garman.  Notice  of  the  Palieoxoic 
Fossils,  by  O.  A.  Derby,  with  Notes  by  A.  Agassiz.  Recent  Conls 
from  Tilibiche,  Peru,  by  A.  Agassiz  and  L.  F.  Pourtales.  The  DeTel- 
opment  of  Sal  pa,  by  W.  K.  Brooks. 

^  The  articles  enumerated  under  this  head  will  be  for  the  most  ptrt  i 
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LAKE   WAKATIPIT,   NEW   ZEALAND. 


BY  I.  c.  Bcsseia. 


AKE  Wakatipu  is  remarkable  not  only  for  the  grandeur  of 
e  traveler*  dissert  is  equal    to  that  of 


Its 


w  I  lid  I 


scoDcry, 

it»LtirliiruU   ^Hit  also  for   the  Diany  interesting  features  in  its 
rsical  geology. 

J^ake  Wukatipu  is  situateil  about  a  hundi'ed  miles  front  the 

thern  end  of  the  South  klaiid  of  New  Zealand,  among  the 

iresque  mountains  of  the  Southern  Alps.     Ibi  le^thetic  feat- 

we  will  not  attempt  to  describe  ;  a  conception  of  its  varying 

les,  some  of  which  are  as  wild  and  graml  as  others  are  soft 

kd  beautiful,  can  be  conveyed  only  bj^  the  brush  of  the  artist  : 

i  endeavor  merely  to  tell  the  story  of  their  origin. 

[The  hike  is  of  a  sigmoidal  shapts  about  seventy  miles  long,  and 

mn  one  to  three  broad.     Its  waters,  which  are  very  dear  and 

d,  have  been  sounded  to  the  extraordinary  depth  of  fourteen 

^drtdfeeL     The  surface  of  the  lake  being  about  one  thousand 

It  above  the  sea,  its  bottom,  therefore,  is  four  hundred  feet 

rcr  than  the  surface  of  the  ocean.     On  either  side  of  the  lake, 

thoughout  its  whole  extent,  the  mountains  rise  in  a  contin- 

ea  of  very  rugged  peaks  to  a  height  of  from  five  thou- 

ven  thousand  five  hundred  feet,  while  Mt.  Earnslaw, 

the  head  of  the  valley,  att<£uns  an  elevation  of  9165 

its  top  white  with  perpetual  snow,  and  its  sides  scored  by 

ing  glaciers, 

%  alley  of  Lake  Wakatipu  extends  southward  beyond  the 
the  lake  for  a  distance  of  fifty  or  sixt^  miles,  and  gradu- 
reads  out  into  the  low,  level  country  which  forms  the 
mnce  of  SouthUuuL  As  the  physical  features  of  the  lower 
iion  of  the  valley  are  not  essentially  different  from  those  of 
I  immediAte  shores  of  the  lake,  we  are  forced  to  consider  them 
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as  having  a  common  origin,  and  being  but  portions  of  the  same 
valley,  the  upi)er  part  of  which  is  filled  with  fourteen  hundred 
feet  of  wak'r,  and  the  lower  portion  by  an  unknown  depth  of 
worn  and  rounded  shingle.  The  rocks  in  which  the  valley  b 
formed  are,  for  the  most  part,  clay  slates  and  gold-bearing  mica 
schists,  which  are  very  much  curved  and  twisted,  and  in  many 
places  green  with  chlorite. 

When  we  look  for  the  causes,  the  working  power  that  has  pro- 
duced these  grand  results,  the  mind  becomes  awestruck  by  the 
magnitude  of  the  forces  which  have  formed  not  only  the  grand 
valley,  but  the  very  mountains  in  which  it  exists. 

What  pictures  pass  before  us  when  we  follow  in  rapid  review 
the  great  changes  that  have  resulted  in  the  formation  of  these 
rugged  mountains,  gray  and  scored  as  they  are  by  time.  We  see 
the  sediments  which  for  ages  have  slowly  accumulated  at  the 
bottom  of  the  sea,  and  formed  the  mud  and  ooze  of  ancient 
oceans,  by  the  action  of  heat  and  great  pressure  hardened  and 
crystallized  into  rock,  and  then  slowly  upheaved  by  the  mysteri- 
ous volcanic  forces  into  lofty  mountain  chains  whose  snowy  peaks 
gleam  above  the  clouds,  only  to  be  slowly  removed,  to  have  great 
valleys  opened  in  their  sides,  and  their  most  solid  rocks  worn 
away  and  carried  down  particle  by  particle  to  be  spread  oat 
once  more  at  the  bottom  of  the  sea.  If  we  consider  these  changes, 
grand  as  they  are,  as  but  a  single  circle  in  the  great  cyde  of 
geological  time,  we  can  appreciate  to  some  extent  the  wonders 
of  the  history  that  is  written  on  the  rocks.  It  is  only  to  the  last 
chapter  in  this  history  —  the  formation  of  the  valley  —  that  we 
would  ask  your  attention. 

Valleys  may  be  considered  as  owing  their  origin,  primarily,  to 
one  of  three  causes:  (1.)  They  are  formed  by  a  folding  of  the 
rocks,  thus  forming  depressions,  the  sides  of  which  slope  inwards 
towards  the  axis,  hence  designated  as  st/nclinal  valleye.  Ex- 
amples of  valleys  formed  in  this  way  are  to  be  met  with  wherever 
stratified  rocks  have  been  upheaved,  as  in  the  Sierra  Nevada, 
Rocky,  and  Alleghany  Mountains.  (2.)  Valleys  are  sometimes 
formed  by  the  fracturing  of  the  earth^s  crust  by  volcanic  forces. 
Valleys  of  this  kind  are  seldom  seen,  being  confined  to  regions 
of  great  volcanic  disturbance.  (3.)  The  kinds  of  valleys  above 
noticed  are  usually  greatly  modified  by  denudation,  which  is  an- 
other great  agent  in  their  formation.  By  denudation  we  ondet^ 
stand  the  wearing  away  of  rocks  not  only  by  wind,  frostiand 
rain,  but  also  by  the  more  powerful  action  of  ice  and  nimiiDg 
water,  the  operation  of  which  we  can  see  everywhere  aboat  os. 
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Ai  the  eridence  of  a  flyncUnal  axis  is  novThere  apparent  tti  the 
Jey  of  I^ke  Wakatipa,  we  are  unable  to  account  for  its  exist- 
by  the  apheaval  of  the  mountains  on  cither  side  of  it.     We 
likewise  at  a  loss  to  find  any  indication  of  the  rocks  having 
rent  asniuler  by  volcanic  forces.     The  formation  of  the  val- 
can  be  referred  only  to  the  third  cause^  that  of  denudation^ 
\  tlie  slow  removal  by  ice  and  water  of  the  rock  that  once  filled 
to  a  height  greater  than  that  of   the   mountains  which  now 
|Dwer  above  it. 

Wt  may  seem  strange  at  first  sight  that  such  an  immeiDBe 
mount  of  rock  —  mmtsured  by  hundreds  of  cubic  miles  in  the 
llcy  of  Lake  Wakatipu  alone  —  could  have  been  worn  down 
transported  to  disUmt  places  by  the  slow  action  of  ice  and 
ftr.  This  difficulty  would  be  removed,  could  our  readers  stand 
us  on  one  of  the  many  lofty  mountains  which  overlook  the 
^  and  see  far  up  at  its  head^  amid  many  mountains  less  gnmd, 
nowy  summit  of  Mt.  Eamslaw,  on  whose  aides  are  blue 
t  of  ice ;  these  are  tlie  descending  glaciers  in  which  lies  the 
of  the  valley's  formation.  In  those  streams  of  ice  that 
down  from  the  snow-fields  of  Mt.  Earuslaw^  vast  and  irre* 
able  as  they  are^  we  see  but  the  puny  remains  of  a  mighty 
rer  of  ice  that  once  flowed  through  tlie  whole  valley  of  Lake 
Takatipu*  the  extent  of  which  was  limited  only  by  the  ocean, 

fich  undermined  and  floated  away  its  extremity  in  the  form  of 
Ix-rgs,  in  the  same  manner  that  they  are  formed  at  the  present 
ly  on  the  coast  of  Greenland.  It  takes  but  a  glance  to  con<- 
bee  us  that  this  great  ice-river  was  the  engraving  tool  that, 
led  by  storm  and  frost,  cut  in  the  living  rock  the  pictui'e  of 
ful  grandeur  and  beauty  that  is  spread  out  before  us. 
glaciers  around  Mt.  Earnslaw  are  still  at  work,  as  they 
been  for  ages,  in  extending  the  valley.     The  streams  that 

t formed  by  the  melting  of  the  ice  are  all  the  year  turbid  with 
which  is  the  rock  that  has  been  ground  fine  by  the  glacier, 
b  flour  from  the  mill,  which  they  deposit  in  the  upj^er  end  of 
i  lake.  In  this  manner  some  six  or  eight  miles  of  the  valley 
i  been  filled  up  to  a  height  of  a  few  feet  above  the  usual  level 
•tbe  lake.  We  have  but  to  extend  the  forces  now  in  operation 
Mt.  Earnslaw  to  the  whole  valley  of  Lake  Wakatipu,  to  have 
aeeurate  and  satisfactory  explanation  of  its  formation. 
[There  is  another  feature  of  great  interest  in  the  history  of  this 
Itej,  first  made  known  by  Captain  F.  W.  Hutton,  of  Dunedin, 
i  Ibe  shore  of  the  lake,  about  twelve  miles  above  Queenstown, 
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is  a  limited  deposit  of  tertiary  limestone,  containing  as  fossils, 
Ostrea  Wullerstorfiij  Cucullcea  alta^  C.  Worthingtoni^  Panopaa 
plicata^  and  many  others.  The  junction  of  the  limestone  with 
the  crystalline  rocks  beneath  can  be  seen  but  a  few  feet  below 
the  surface  of  the  lake.  The  limestone  being  at  the  present  level 
of  the  water,  the  valley  must  have  been  eroded  to  that  depth 
before  the  limestone  was  formed.  As  its  deposition  took  place 
beneath  the  waters  of  the  ocean,  the  valley  was  at  one  time  an 
arm  of  the  sea,  and  was  afterwards  upheaved  to  its  present  eleva- 
tion or  higher,  and  the  wearing  down  of  the  valley  continued. 
We  have,  therefore,  as  the  sequence  of  events  that  i*esulted  in 
the  formation  of  Lake  Wakatipu,  the  following :  — 

(1.)  The  Southern  Alps  forming  a  sloping  table-land,  the 
higliest  remaining  point  of  which  is  Mt.  Cook,  13,200  feet  above 
the  sea;  on  this  high  table-land  were  deposited  immense  amounts 
of  ice  and  snow,  brought  by  the  warm,  moist  winds  from  the 
ocean,  which  formed  the  glaciers  that  flowed  off  in  various  direc- 
tions towards  the  sea.  One  of  these  laneient  rivers  of  ice  bad  its 
source  in  the  region  about  Mt.  Eamslaw,  —  which,  however,  was 
then  greatly  different  from  its  present  form  —  and  flowed  over 
what  is  now  the  valley  of  Lake  Wakatipu.  This  old-time  glacier 
continued  its  slow  motion  towards  the  sea  for  unknown  ages, 
until  it  had  ground  out  the  solid  rock  to  a  depth  of  five  or  six 
thousand  feet  in  vertical  thickness,  and  for  over  a  hundred  miles 
in  lengtli. 

(2.)  The  work  of  this  mighty  glacier  was  finally  terminated 
by  a  sinking  of  the  hind,  which  caused  the  valley  to  become  an 
arm  of  the  sea,  similar  in  every  respect  to  the  deep,  narrow 
fiords  that  form  such  a  characteristic  feature  of  the  west  coast  of 
New  Z(»aliiud  at  the  present  day.  Wliat  before  was  an  alpine 
valley  filled  with  hundreds  of  feet  of  ice  then  became  the  home 
of  huge  oysters,  and  many  other  forms  of  marine  life,  whose  re- 
mains we  now  find  in  the  limestone.  We  know  that  the  sea 
filled  the  valley  for  a  long  time,  since  the  compact  gray  lime- 
stone that  it  left  behind  it  was  not  formed  rapidly,  as  sandstone 
and  oongloinerato  may  be,  but  the  material  was  first  gathered 
from  the  waters  to  form  the  shells  of  mollusks  and  foraminifera, 
or  the  hard  parts  of  corals,  crinoids,  etc.,  and  then  these  worn 
down  to  a  fine  detritus  by  the  waves  and  spread  out  as  a  calca- 
reous sediment,  before  the  hardening  process  of  rock-making  can 
commence.  Together  with  the  limestone  are  beds  of  fine  shale 
and  masses  of  conglomerate,  composed  of  both  rounded  and  angu- 
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^P  pebblee  and   containing   fossil    Bhells    {Cras»atella   ampht 
ifiefte  <J*f posits  speak  of  other  although  minor  changes  during  the 
te  that  the  waters  of  the  ocean  occupied  the  valley, 
|{3.)  In  tho  third  st'ige  the  land  is  again  upheaved  to  the  dig- 
of  a  mountain  chain «  whose  lofty  summits  become  covered 
b  vast  fields  of  snow  and  ice,  which,  seeking  an  equilibrium, 
ti    flow  IIS   m  glacier  down    the  valley  of    Lake    Wakatipu. 
is  second  extension  of  tlio  ice-stream  down  the  old  valley  re- 
itml  in  the  removal  not  only  of  most  of  the  limestone  that  had 
xt  deposited,  but  also  of  fourteen  hundred  feet  of  the  crY»t;il- 
rocks  beneath.     The  limestone  on  the  shore  of  the  lake  is 
IS  shown  to  be  an   int4.*r-ghicial   deposit,  not  by  being  inter- 
tified  with  be<ls  of  till,  but  by  the  existence  above  aud  be- 
lt of  distinct  glacier-worn  valleys. 
[Tbeae  great  glaciers  of  New  Zealand,  together  with  the  occur- 
tcft  of  erratics  and  moraines  in   Natal,  South  Africm  as  de- 
bed  by  G.  W,  Snow,^  indicate  a  time  of  extreme  cold  in  the 
thern  hemisphere,  corresponding  to  tlic  glacial  epoch  that  left 
records  —  in  the  form  of  striated  rocks,  bowlders,  and  nioniiues 
over  the  northern  hemisphere  as  far  south  as  the  fortieth  par* 
L     The  limestone  of  Lake  Wakatipu  is  similar  in  position  to 
int^r-glacial    lignite   beds  of  Switzerland,    as   described    by 
r  Heer,  and  to  the  inter-glacial  forest-beds  ©f  Scotland 
America.     Geologists  will  notice,  however,  the  greater  age 
the  limestone  of  Lake  Wakatipu,  which, as  indicated  by  it4  fos- 
b  Upper  Eocene^  but  whether  d)aichronal  with  the  Eocene  of 
irope  has  yet  to  be  determined, 
he  great   extensitm   of   these  ancient  glaciers  may  also  be 
Qg,  in  part  at  leasts  to  a  greater  elevation  of  the  land* 
ither  condition  returning  to  those  rich  and  promising  iftlands, 
would  again  become  wrapped  in  ice  and  snow*  which  would 
11  the  ice-streams  from  Mt.  Eamslaw  to  their  ancient  dimen- 
1^  and  re-create  those  giant  glaciers. 

STh©  second  glacier,  like  the  first,  had  its  period  of  great  ex- 
Isian  and  then  slowly  passed  away.  As  iU  terminus  retreated 
>ihe  valley  it  left  behind  it  the  material  it  had  gathei*ed  from 
I  averhanging  cliffs  along  its  cotirse,  or  had  torn  from  the  sides 
the  valley,  together  with  the  finer  products  ground  by  the 
^tora  of  the  glaeier  from  the  rocks  over  which  it  passed.  This 
^rial  now  forma  the  filling  of  the  valley  below  the  lake,  and 
\  been  worked  over,  perhaps  many  times,  by  streams  of  water 
^  QturtDflf  Joiinial  of  ihe  Geological  Society^  %%nu  MO. 
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that  have  left  it  in  many  regular  lines  of  terraces  along  the  sides 
of  the  valley,  which  form  a  striking  contrast  with  the  angular 
crags  and  rocks  that  tower  above  them. 

At  Kingston,  which  is  situated  at  the  southern  extremity  of 
the  lake,  a  huge  terminal  moraine,  composed  of  cyclopean  masses 
of  angular  rock,  has  been  thrown  by  the  glacier  directly  across 
the  valley,  and  now  forms  the  shore  of  the  lake.  In  this  con- 
fused mass  of  rocks  we  have  indisputable  evidence  that  here  for 
a  long  time  stood  the  terminal  face  of  the  glacier,  which  ended 
abruptly,  as  is  common  with  glaciers  at  the  present  day,  and 
formed  a  wall  of  ice  from  cliff  to  cliff.  The  reason  why  glaciers 
end  so  suddenly,  and  are  thus  enabled  to  form  terminal  moraines, 
lies  in  the  fact  that  they  are  flowing  from  higher  to  lower  and 
consequently  warmer  regions,  and  must  eventually  reach  a  point 
where  the  warmth  is  sufficient  to  melt  the  ice  of  which  they  are 
composed,  although  in  many  instances  this  limit  is  not  attained 
until  the  glacier  enters  the  sea.  The  rocks  which  form  the  ter- 
minal moraine  at  Kingston  were  once  the  lateral  moraines  on  the 
surface  of  the  glacier,  which,  as  the  sti*eam  moved  on  and  was 
melted  away,  were  carried  over  its  terminal  face  —  just  as  trees 
and  blocks  of  ice  are  carried  over  Niagara  —  and  were  left  in 
the  confused  mass  that  we  And  them. 

Some  idea  of  the  time  required  for  this  truly  herculean  task 
of  valley-making  may  be  gathered  from  the  fact  that  the  average 
motion  of  the  Swiss  glaciers  can  be  taken  at  about  twelve  inches 
a  day,  or  one  mile  in  fourteen  and  one  half  years.  At  this  rate  a 
block  of  stone  falling  upon  the  surface  of  the  glacier  of  Lake 
Wakatipu  near  its  source  at  Mt.  Earnslaw,  would  require  more 
than  a  thousand  years  to  reach  its  final  resting-place  in  the  ter- 
minal moraine  at  Kingston,  which  is  only  midway  down  the 
valley.  This  mighty  mill,  therefore,  were  it  now  in  existence, 
could  have  made  but  a  single  turn  since  Christ  was  bom  at 
Bethlehem. 

As  the  warmth  increased,  the  glaciers  retreated  to  their  present 
position  around  the  summit  of  Mt.  Earnslaw,  leaving  the  val- 
ley dammed  up  by  the  moraine  at  Kingston,  and  filled  by  the 
water  formed  by  the  melting  of  the  ice.  On  the  sides  of  the 
valley,  in  many  places,  huge  blocks  of  stone  were  scattered,  simi- 
lar to  those  in  the  moraine  at  Kingston.  They  also  conferred 
the  rr)unded  form  of  rochcs  moutonn^ts  on  the  low  hills  and  knolls 
along  the  shores  of  the  lake. 

We  have,  therefore,  in  the  valley  of  Lake  Wakatipu  a  striking 
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nple  of  the  manner  in  which  glaciers  are  enabled  to  form 
|tNisins,  not  only  by  the  blocking  up  of  narrow  valleys  by  the 
\  of  dirt  ami  st^mes  carried  down  on  the  surface  of  the  ice, 
it  also  tfaroogh  the  wearing  down  of  the  rocks  throughout  the 
id  mi<!dlc  cour&e  of  the  glacier  at  the  sani«?  time  that 
aee  protected  from  wsisti*.  at  the  lower  end  by  the  formation 
a  trrminal  moraine.  Snch  we  conceive  to  be  the  simplestt 
ItlMmgh  imperfect  reading,  of  the  grand  history  of  Lake  Waka- 
Other  great  changes  probably  took  place^  however,  thr* 
of  which  have  been  erased. 
Tearly  the  same  words  may  be  written  of  many  other  lakes 
rhich  fill  rock-basins,  or  are  confined  by  ancient  moraines^  like 
ay  of  the  "  lochs  "  of  Scotland,  and  the  long,  be^intifiil  sheets 
in  the  State  of  New  York,  of  which  Lakes  Otsego  and 
are  examples.  The  glaciers  to  which  these  lakes  owe 
'>  <mgin  belonged  to  the  glacial  epoch  of  geologists,  and  were 
mightier  than  the  one  whose  footsteps  we  have  traced*  The 
Iftcavation  of  the  great  lake  basins  between  the  I'nited  States 
Ind  Canada  has  been  tnvced  back  to  the  same  great  ice  age. 

Not  only  are  we  allowed  to  read  tlie  past  history  of  this  inter- 

Wtiog  lake,  but  we  may  also  look  beyond  the  veil  that  obscures 

la  fntnre.     As  the  combined  action  of  ice  and  water  have  been 

lie  instniments  for  its  formation,  so  are  they  also  working  its  de- 

faa^Op.     After  the  formation  of  the  moraine  at  Kingston  the 

PHU^lDught  a  new  outlet  from  the  valley  over  the  falls  of  the 

^warau,  which  are  constantly  being  worn  away  by  the  action 

If  IIhi  water^  thus  tending  to  drain  the  lake  to  a  lower  level,  as 

m  aeo  by  the  terraces  along  its  shores  that  it  has  been  already 

Iwered*     While  the  outlet  is  every  moment  becoming  deeper, 

ke  streams  that  flow  from  the  foot  of  the  glaciers,  together  with 

frcry  little  rill  and  rivulet  that  is  born  among  the  mountains,  is 

Witinually  bringing  down  its  burden  of  sediment,  however  small, 

rhich  is  deposited  in  the  lake,  and  does  its  share  towards  filling 

|e  valley.     If  this  process  seems  very  slow,  or  inadequate  to 

Bcomplish  so  great  a  work^  we  must  remember  that  the  opera- 

pns  of  nature,  unlike  those  of  man,  are  not  crowded  into  a  brief 

te-time,  but  continue  on  through  ages.     The  very  glacier  that 

lit  this  magnificent  valley  to  the  depth  of  a  mile  and  a  half  in 

ke  solid  rock,  was  formed  of  the  little  vesicles  of  mist  that  were 

afted  by  the  wind  against  the  cold  mountain-tops,  which  caused 

lem  to  crystallize  and  accumulate  on  the  summits  as  snow  and 
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The  present  conditions  continuing,  where  now  the  deep  sea- 
blue  waters  of  the  lake  are  flushed  with  the  tints  of  sunset,  a  rich 
valley  will  one  day  become  the  home  of  industry,  and  its  green 
flelds  will  be  animated  with  the  flocks  of  the  husbandman. 


A   COSMOPOLITAN   BUTTERFLY.     L    ITS   BIRTHPLACE. 

BY   SAMUEL   II.    ACUDDER. 

T^HERE  is  but  one  butterfly  whose  range  is  so  extended  as  to 
-■•  merit  the  name  of  cosmopolitan  ;  it  is  the  Painted  Lady  or 
Va7ie88a  cardui.  With  the  exception  of  the  arctic  regions  and 
South  America,  it  is  distributed  over  the  entire  extent  of  every 
continent.  Australia  and  New  Zealand  produce  a  race  peculiar 
to  themselves,  while  the  other  large  islands  south  of  Asia  pos- 
sess the  normal  type,  which  is  also  found  upon  small  islands  lying 
off  the  western  borders  of  the  Old  World,  the  Azores,  Canaries, 
Madeira,  and  St.  Helena.  On  the  other  hand,  it  has  not  been 
discovered  upon  the  small  islands  off  the  American  coast,  such  as 
Guadalupe,  the  Revillagegidos,  and  Galapagos  on  the  western 
side,  or  the  Bahamas  and  Bermudas  on  the  eastern ;  neither  does 
it  occur  in  any  of  the  Antilles,  excepting  Cuba,  and  tliere  but 
rarely.^  It  is  reported,  however,  from  islands  lying  in  the  mid- 
dle of  the  Pacific  Ocean,  such  as  the  Hawaiian  group  and  Tahiti, 
but  its  actual  occurrence  there  is  at  least  doubtful.^ 

*  Cramer  (;ivc8  it,  but  probably  by  mistake,  from  Jamaica. 

2  The  imjirobnbility  of  ihc  occurrence  of  this  insect  upon  islands  lyinj;  in  the  mid- 
dle of  the  PaciHc  Ocean  has  led  mc  to  look  carefully  into  the  origin  of  tbi:*  general 
belief.  The  sole  authority  for  Tahiti  is  Boisduval,  who  remarked  forty  years  ago 
(Nouv.  Ann.  Mus.  Nai.  Hist.,  ii.  191)  that  he  possessed  specimens  from  Tahiti, 
Brazil,  Cayenne,  etc.;  but  it  should  be  noticed  that  V.  cardui  is  not  now  rccogiiiicd 
from  Brazil  and  Cayenne,  and  that  Dr.  Boisdural  is  not  considered  too  careful  in  his 
geo;^ra])hicaI  statements ;  moreover,  Mr.  A.  G.  Butler  does  not  mention  it  in  his  List 
of  the  Diurnal  Le})idoptera  of  the  South  Sea  Islands  (Proc.  Zool.  Soc.  Lond.,  1874, 
274  sc({.)t  <^n<l  I^r.  C.  Pickerinf;,  the  naturalist  of  Wilkes'  Exploring  Expedition,  telli 
me  that  it  was  unknown  on  Tahiti  in  1839. 

The  single  citation  of  the  Hawaiian  Islands  will  be  found  in  the  first  list  of  the 
British  Museum  Butterflies,  where  (p.  79)*  Mr.  Doubleday  credits  four  sficciroens  to 
those  islands,  two  brou^^ht  by  Captain  Byron  and  two  by  Captain  Bccchey.  I  am 
informed  by  Mr.  Butler  that  there  is  now  only  one  specimen  in  the  mascum  from  the 
"  Sandwich  Islands."  and  the  reference  u|)on  the  ticket  is  to  the  oldest  manascript 
register,  not  now  to  l)e  found.  Byron  and  Beechey  were  at  the  iblands  in  I825-S7. 
Mr.  W.  T.  Brigham  informs  me  that  I '.  cardui  was  not  found  by  Mr.  Mann  and  him* 
self  during  a  twelvemonth's  residence  at  the  islands  ten  years  ago,  and  I  can  find  no 
authority  for  its  present  existence.  Dr.  Pickering  writes  that  it  was  unknown  when 
Wilkes's  expedition  visited  the  islands  in  1840-41.  The  Vincennes,  to  which  Dr. 
Pickering  was  attached,  was  at  the  islands  from  the  end  of  September  to  the  begin* 
nin;,'  of  April.    Byron  and  Beechey's  visits  were  betweon  tlie  latter  part  of  Janury 


TBJ]     A  Cotmopoliian  BuiUrfy.     L  Iti  Birthplace, 


893 


On  the  American  continent,  its  souUiern  boundaries  will  prob- 
Jy  be  foufid  in  Venezuela^  New  Greimtla,  and  Ecuador,^  but  it 
I  abundant  even  aa  far  south  as  the  highlands  of  Guatemala,  and 
fence  sinstcbiai  northward  uxar  thu  entire  breadth  of  the  conti* 
it  to   the  urtrtic  rcgionB ;    on  the    easteni    coast  it  has   been 
md  aa  far  as  Labrador,  an*!  on  the  west  to  Hip  eastern  sltoree 
Ikthring'^  Strait^s.'    In  the  heart  of  the  continent  I  have  taken 
upon  th**  Saskatchewan,  and  Doubloday  reports  it  from  Mar- 
in's Falls ;  hut  Mr.  W,  II.  Edwards  *h>es  not  recollt*ct  seeing  it 
the  few  collectiona  he  has  examined  from  points  farther  north. 
we  see  it  Hourishing  in  the  coldttr  regions  of  Europe  and 
Amorica^  so  also  is  it  found  on  all  mountain  height.^ ;  and 
If.  H«  W.  Bates,  writing  of  Uie  wliole  genus,  distinctly  says  it 
**  found  only  in  elevated  places  in  the  neighbnrho»Ml  of  the 
lnator/*     Tlie  stations  in  Southern  Asia  from  which   K  cardtii 
1  been  reported,  —  Cashmere,  Nepaul,  Bootan^  and  Sikkim,  — 
JV'  *      \    lv!4  of  the  Hlmahiyas,  and  the  Nilgherrj*  Hills  are 

ii  I i  Kins  of  the  Indian   peninsula.     In  the  Alps  of 

Ittrope  this  insect  flies  to  the  snow  level ;  but  in  North  America, 
kl  *        '    *  '  I  tied  as  one  of  the  commonest  butter- 

h  il  district,  it  is  most  abundant  at  a  level 

I  seven  or  eight  thousand  feet,  Lieut.  W,  L.  Carpenter  and 
llliers  have  never  found  it  above  the  timber  line ;  but  Dr.  A. 
k  Packard,  Jr.^  has  taken  it  on  Arapahoe  Peak,  between  eleven 
nd  twelve  thousand  feet,  and  on  Pike's  Peak  from  eight  thousand 
Itt^t  Ui  within  five  hundred  or  a  thousand  feet  from  the  summit. 
We  naturally  inquire,  Where  did  this  cosmopolitan  creature 
jiginate  ?  Judging  from  its  present  distribution  alone,  we  should 
answer :  In  the  ttBrnj^erate  parts  of  the  Old  W  orld ; 
the  New  World  it  has  penetrated  but  a  short  distiince 
Sonth  America,  and  has  establinhed  no  oolonies  upon  the 
[ighboring  islands,  excepting  on  Cuba ;  while  in  the  Old  World 

middle  of  JqIj.  Mr  Batler  does  not  contider  the  specimen  in  tbc  BHdtli 
B,  nur  the  record  of  Doublednjr,  sufficient  ftuihoHtjr  to  include  this  ixi»cct  m 
nth  Ben  bottertiiea.  Upon  the  whole,  we  cunnot  fttirlj  acc«pt  Ui«  preseat 
f  ikio  presence  of  tbif  inaect  in  the  I'artlic  I»l«ndB. 
r  took  a  tingle  spcdnien  near  Quito  in  ko  eigbl  moiithi'  rcfttdcnce  tberr. 
I  Tills  ttainnefit  h  raade  on  the  authoritj  of  Wagner  (Sitxuitgtb,  k.  K  Akad. 
IMrt  IS70,  ii.  170),  hut  at  the  same  time  he  aascrta  that  thfa  bntteHIy  i»  foiiiid  <m 
in  ilia  Alautlan  bland^,'*  which  it  certainly  incorrect.  Lieut.  W.  H.  Dall,  vihoii 
iMfSl  bittorj  itxplototion*  in  Alaska  arc  well  known,  writer  vary  (o^itivcly  that 
Ire  an  no  macrofrpidopicra  whmcrer  on  any  of  the  islands  we*t  of  Unalashka  ;  a 
•  lie  easily  expiaina  hy  the  ahitence  of  treea  or  ihrabs.  the  stronf^  wind.'*  and  the 
fle  acraiu  that  Mp&rate  the  ulatid^. 
ilea,  a  Pieris  and  a  Poljgooia. 


East  of  Caalatbka  be  know*  of  hot  two  but- 
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it  Lis  not  only  crossed  tlie  equator,  and  colonized  many  of  the 
islands  of  the  Indian  Ocean,  but  has  founded  a  race  beyond  in 
Australia  and  New  Zealand,  and  has  reached  many  of  the  small 
islands  lying  off  the  coast  of  Spain  and  Africa,  not  to  mention 
the  questionable  report  of  its  presence  on  the  Hawaiian  islands 
and  Tahiti,  the  affinities  of  whose  populations  are  with  the  Old 
rather  than  with  the  New  World.  But  tliis  reply  is  not  whoUy 
satisfactory,  although  most  writers  in  discussing  its  distribution 
have  assumed  an  Old  World  origin. 

To  answer  this  query  fairly,  we  must  examine  the  distribution 
of  the  other  species  of  the  genus.  At  first  we  seem  to  gain  little 
aid  from  this  source,  for  we  are  perplexed  by  finding  that  another 
species,  V.  Atalanta^  is  also  an  inhabitant  of  two  worlds,  although 
confined  almost  exclusively  to  the  north  temj)orate  regions  of 
both,  which  seems  a  new  complication ;  and,  again,  that  the  other 
species  of  the  genus  share  between  them  nearly  the  entire  globe. 
Thus  in  the  Old  World  V.  Indica  is  found  in  the  region  that 
bears  its  name ;  V,  Dejeanii  in  the  Malayan  Archipelago ;  V. 
Ilea  in  Australia  and  New  Zealand  (into  which  latter  island  it 
has  probably  spread  from  the  former)  ;  V.  Gonerilla  in  New 
Zealand  ;  V,  Tammeamea  in  the  Hawaiian  Islands ;  V.  Abyuiniea 
in  Northeastern  Africa ;  and  V,  Hippomene  in  Southeastern 
Africa  and  Madagjiscar.  While  in  tlie  New  World,  V.  Huntera 
is  found  in  North  America,  east  (and  to  a  slight  extent  west)  of 
the  Rocky  Mountains ;  V.  Carye  west  of  tlie  Cordilleras  from 
California  to  Chili ;  V.  Myrinna  in  the  tropics  of  South  Amer^ 
ica,  east  of  the  great  mountain  chain  ;  and  V.  Terpsichore  at  the 
southern  extremity  of  the  continent. 

But  the  species  of  the  genus  Vanessa  (and  all  the  recognized 
forms  are  here  enumerated)  fall  into  two  natural  groups  :  one  of 
these  contains  such  species  as  have  upon  the  dark  upper  surface 
of  tlie  wings  a  conspicuous,  bright-colored  bow,  crossing  the  mid- 
dle of  the  fore  wings  and  skirting,  somewhat  narrowly,  the  border 
of  the  hind  wings  ;  while  the  other  comprises  forms  on  whose 
upper  surface  the  bright  colors  (usually  some  shades  of  red) 
nearly  or  quite  predominate,  but  are  broken  by  the  darker  parts 
into  irregular  blotches  on  the  fore-wings,  and  form  the  ground 
color  of  the  entire  outer  half  of  the  hind  wings,  so  that  all  effect 
of  the  somewhat  regular  bow  of  the  other  group  is  lost.  There 
are  further  differences  between  them  ;  the  species  of  the  former 
group  have  the  paronychia  distinctly  bilaciniate,  as  pointed  oat 
by  Doubleday ;  they  have  also  the  upper  abdominal  appendsge 
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Kfid  at  tip,  and  th«ir  caterptllars  live  in  a  nest  formed  by  draw- 
^■logether  the  t*dgi*8  of  a  single  leaf ;  wliile  tlxose  of  the  latter 
Plw  the  inner  lobt?  of  the  paronychia  nidi  men  tary,  the  upper 
pbilominal  appendage  simple,  and  their  caterpillars  live  in  neats 
panned  of  many  leaves* 

I    Now  V.  Atalanta  falls  into  the  former  section,  and  V\  eardui 

pto  the  latter  ;  and  if  we  put  out  of  consideration  for  the  mo- 

kj^t  the  distribution  of  these  two  butterflies,  since  they  occur 

WBn  in  both  worlds,  we  find  that  all  the  species  of  the  first  group 

■r«  Old  World  species  (including  V*  Kammeamed)^  and  all  the 

ipecies  of  the  second  group  are  New  World  species.     It  is  diffi- 

leult    tu  avoid    the  conclusion,  therefore^  that  these   two  insects 

nriginated,    each   where   its    nearest  congeners   are   exclusively 

iDund,  namely^  K  Atalanta  in  the  Old  World  and  K  eardui  in 

New  ;  or,  using  the  facts  of  distribution  still  further,  K  Ata- 

in  Europe  and  V,  eardui  in  North  America, 

Tlittt  F;  eardui  should  be  found  upon  many  of  the  outlying  isl- 

of  the  Old  World,  and  upon  almost  none  of  thoae  which 

Dund  its  birthplace,  is  not  a  matter  of  much  surprise.     The 

^utt4?rfly-fauna  of  islands  which  have  little  or  no  indigenous  pop- 

Ml  is  almost  altogether  made  up  of  a  few  species  of  great  en* 

fice  and  which  hibernate  as  butterflies  (that  is,  are  longer 

than  others  in  the  imago  state),  and  it  seems  pretty  certain 

hat  their   presence  there  at  all  is  an  accidental   circumstance, 

llr.  J.  M-  Jones  has  recently  given  ^  a  very  interesting  account 

yf  the  sudden  appearance  in  Bermuda  of  large  numbers  of  Teria* 

fctta,  a  delicate*winged  butterfly,  common  enough  in  the  south- 

Irn  United  States,  but  hitherto  unknown  to  Bermuda,  where  he 

bi8   detected   only  Anona   Berenict^  Danaida  Arehippu9^  and 

nmania  C^ejiia  ;  and  he  very  reasonably  accounts  for  the  sudden 

jppearance  of  these  little  butterflies  by  supposing  them  to  have 

Mh  caught  up  by  the  winds  in  a  period  of  great  atmospheric 

iifiturbance,  and  whirled  over  the  sea  to  this  island.     Another 

mter  t^lls  of  the  visit,  during  a  cyclone,  of  numerous  birds  and 

iiseets  to  a  ship  six  hundred  miles  from  the  African  coast  and 

wo  hundred  from  the  Cape  Verde  Islands  ;  among  these  were 

WO  butterflies,  Diadetna  BoUna  and  VaneB^a  eardui^  the  latter 

t  least  not  yet  rec43rded  from  the  Cape  Verde  Islands,     Other 

■ittices  might  be  given,  but  from  these  alone  we  may  reasona- 

ipkppoee  that  of  the  myriads  of  insects  which  perish  from  such 

Dcidenta,  a  few  now  and  then  reach  and  people  some  hospitable 

boro* 

'  Ftfobe  for  Noretiiber«  1S75. 
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Considering  the  wide  and  even  tropical  distribution  of  V.  cardui 
in  the  Old  World,  its  absence  from  South  America  seems  not  a 
little  remarkable.  But  the  species  of  cosmopolitan  genera  not 
very  rich  in  species  (like  Vanessa)  are  generally  conterraneous, 
or  they  occupy  adjoining  zoological  provinces  as  equivalent  species, 
species  of  replacement,  or,  as  the  Germans  sometimes  call  them, 
vicarious  species.  But  we  have  already  seen  that,  if  we  leave  out 
of  account  our  cosmopolitan  species,  and  restrict  V,  Atalanta  to 
the  Old  World,  where  it  actually  belongs,  each  of  the  species  of 
Vanessa  occupies  a  separate  zoological  region,  one  adjoining  an- 
other, over  nearly  the  entire  extent  of  either  world.  The  cosmo- 
politan species,  similarly  restricted  to  the  New  World  as  its 
proper  habitat,  occupies  nearly  the  same  region  as  V,  Huntera^ 
extending  no  doubt  farther  north,  and  becoming  less  abundant 
toward  the  southern  extremity  of  the  common  limits  of  the  two, 
phenomena  which  are  repeated  in  the  distribution  of  our  two 
common  and  wide-spread  eastern  species  of  Argynnis^  A,  Cyhelt^ 
and  A.  Aphrodite.  The  absence  of  Vanessa  cardui  from  South 
America  is  therefore  rather  an  argument  in  favor  of  its  Ameri- 
can origin.  The  presence  of  the  insect  on  the  shores  of  Behring's 
Straits,  as  testified  by  Wagner,  is  an  indication  of  its  route  from 
America  to  Asia ;  and  this  passage  must  have  taken  place  in 
times  so  far  distant  that  it  has  had  opportunity  to  push  it«  way 
even  to  Australia  and  New  Zealand,  and  there  to  become  so  mod- 
ified as  to  establish  a  peculiar  race,  once  dignified  by  a  specific 
name.  If  its  presence  in  the  Hawaiian  Islands  can  be  proved, 
such  a  fact  would  be  more  difficult  to  understand  ;  but  we  can 
hardly  doubt  that  V,  Tammeamea  and  the  other  Old  World 
species  of  Vanessa  sprang  from  one  original  stock  ;  and  if  the 
progenitors  of  the  Hawaiian  Islands  species  found  a  track  from 
the  Asiatic  continent,  so,  plainly,  could  Vanessa  cardui. 


A 


THE   LOBSTER;  ITS   STRUCTURE   AND  HISTORY. 

BY  J.   S.    KINGSLET. 

S  the  season  of  summer  schools  is  approaching,  it  has  been 
thought  advisable  to  give  a  short  account  of  the  anatomy  of 
the  l()l)stt»r.  This  animal  has  been  chosen  not  only  on  account  of 
its  size  and  the  ejise  with  which  either  it  or  its  fresh-water  cousin, 
the  crayfish,  can  be  obtained,  but  also  from  the  intermediate 
position  it  occupies  in  the  articulata,  forming  an  important  type 
of  this  branch  of  the  animal  kingdom.     A  few  technical  terms 
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ITU  b^en  employed,  since  there  b  a  lack  ot  common  names,  to 
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the  homologies  of  the  various  parts. 
lUce  the  lobster  is  »een  to  consist  of  a  hu^e  an- 
ar  portion,  Waring  the  ptncera  and  various  other  appendages ; 
'Mtnt^Hl  fKirtinn,  th<»  aWotnen.     Taking  the  third 
>  i«f  the  abdomen  as  a  starting-pc»int,  it  is  seen  to 
^knsist  of  an  npper  (tergal)  and  an  nnder  (ajtemaiy  portioo.    The 
>rtion  of  ill  nt  between  tliese  twu  is  called  the  pleurum. 

)n  the  undi'i  tserted  between  the  sternum  and  pleumm,  is 

l^en  a  pair  of  appendages,  the  swimnterets  (pleopoda).  Each 
ttsts  of  a  basal  portion  ( protopodite)  juid  two  oval  fringed 
lies,  of  which  the  inner  is  the  cndopodite  and  the  onter  the 
^poditt.  This  we  will  consider  as  our  typical  segment,  that  is, 
rill  try  to  «how  that  all  the  other  sontites  are  formed  on  the 
plan,  with  more  or  less  variation  of  detail.  In  the  sixth 
lominal  segment  tbe^  swimmereta  will  be  seen  to  be  greatly 
and  the  exopodite  hiis  a  tnmsverse  joint.  The  seventh 
jment  {tthon)  has  no  iipj>endage8.  Together  with  the 
spoda  of  the  sixth  it  forms  a  paddle  by  which  the  animal  is 
ftbled  to  propel  itself  l>arkwHnI  in  the  manner  familiar  to  all 
3io  have  ever  observed  these  animals  when  alive.  The  pleopoda 
I  the  first  al)dominal  somite  are  also  modified ;  in  the  female 
ley  are  smalK  slender,  and  soft;  in  the  male  each  consists  of  a 
l^rd  protopodite  and  endopodite,  the  exopodite  being  absent. 
)i6  endopxlitc  of  the  second  segment  in  the  male  lobster  bears 
1  additional  joint  on  the  inner  side* 

Wc  now  come  to  the  anterior  portion  of  the  body,  in  which 
Ifi  segments  are  not  so  distinctly  marke<L  It  is  covered  w  ith  a 
1^  dorsal  shield,  the  carapace.  In  front  it  is  produced,  be* 
reen  the  eye^,  into  a  long  spine,  the  roBtrum,  In  the  middle 
a  groove  which  indicates  the  position  of  the  heart  in  the  in- 
rior.  It  certainly  does  not  indicate  Uie  line  of  separation  of 
and  thorax, 
are  enabled  to  sef»arate  the  anterior  portion  into  somites 
le  fact  that  for  every  pair  of  jointed  appendag«*s  there  is 
»]>onding  segment.  Proceeding  forward  from  the  abdo- 
ith  our  homologies,  we  first  find  the  fifth  or  last  thoracic 
lb,  which  differs  gn^atly  at  first  sight  from  the  swimmerets. 

rsists  of  a  protO]K>dite   ami  a  jointed  endopodite  ;   in  its 
stages  it  had  also  an  exopxlite.     With  the  thoracic  limbs 
Itw  feature  appears;  to  the  limb  or  the  sternum  at  the  base 
limb  are  attached  one  or  more  conical  appendages  consist- 
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ing  of  little  lamellae  fastened  together,  forming  a  gill.  These  gills 
are  packed  away  under  the  carapace.  There  are  twenty  on  each 
side.  The  fifth  limb  bears  one.  In  the  fourth  we  find  still  an- 
other organ,  a  thin  leathery  structure  with  scattered  hairs,  the 
epipoditcy  the  function  of  which  is  to  keep  the  gills  apart.  Thb 
limb  bears  four  gills,  as  do  the  third  and  second.  In  the  second 
and  third  limbs  the  inner  distal  angle  of  the  next  to  the  last  joint 
is  greatly  elongated,  forming  with  the  last  joint  a  pincer  or 
chela;  limbs  thus  formed  are  said  to  be  chelate*  The  first  pair 
of  thoracic  limbs  are  greatly  enlarged,  and  it  is  the  outer  instead 
of  the  inner  angle  of  the  joint  next  to  the  last  which  is  elongated 
to  form  the  pincer.     It  bears  three  gills. 

We  now  come  to  the  appendages  of  the  head,  and  among 
them  we  again  find  the  exopodite.  The  six  posterior  pairs  are 
commonly  called  the  ^^  mouth  parts."  We  first  find,  in  going 
forward,  three  pairs  of  maxlllipeds^  each  composed  of  a  protopo- 
dite,  exopodite,  and  endopodite.  The  outer  pair  are  larger  than 
the  others,  the  basal  joints  are  hard  and  toothed  like  a  saw  ;  they 
bear  each  three  gills.  The  second  pair  bear  one  small  gill  and 
the  third  are  gilless.  In  front  of  the  maxillipeds  are  the  two 
pairs  of  maxillas.  They  are  delicate,  almost  membranous.  The 
epipodite  of  the  posterior  one,  called  scaphognathite^  is  in  life  in 
constant  motion,  baling  out  water  from  the  gill  cavity,  thus 
creating  a  current  over  the  gills  and  aiding  in  respiration.  We 
next  come  to  the  mandibles,  a  pair  of  hard  protopodites  with 
cutting  (nlges,  and  a  delicate  three-jointed  endopodite  termed  a 
palpus.  Between  the  mandibles  is  the  mouth.  It  is  bounded 
behind  by  a  bifurcated  process,  the  metastoma^  and  in  front  by  a 
simple  enlargement,  the  labrum.  In  front  of  the  mouth  the 
sternal  surface  bends  abruptly  upward.  Above  this  flexure  we 
find  the  larger  antennae,  which  consist  of  a  protopodite  and  en- 
dopodite, the  exopodite  being  represented  by  a  small  spine.  Still 
farther  in  advance  are  the  smaller  antenna;,  called  the  anten* 
nulse.  This  finishes  tlie  number  of  segments.  Reviewing,  we  see 
that  we  have  eight  cephalic,  five  thoracic,  and  seven  abdominal. 
It  will  be  seen  that  the  writer  does  not  recognize  any  segment 
corresponding  to  the  eyes,  and  that  he  believes  the  telson  to  be  a 
somite.  The  reasons  for  the  former  are  cliiefly  embr}'olo{^cal ; 
for  the  latter,  the  fact  that  the  intestine  passes  through  it,  to- 
gether with  certain  reasons  derived  from  the  development  of  the 
young  lobster.  The  mere  absence  of  appendages  has  no  great 
weight. 
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Tbt*  loternal  itnatomy  is  best  studied  by  removing  part  of  the 
umpMO  and  tergiU  portions  of  the  alKlomin.-it  8e*j^mc*nts,  as 
ikown  in  tlie  plate^  taking  c«ire  not  to  injure  the  underlying  or- 
aim.  Bvnciitb  the  shell  will  be  found  a  reddish  mcinlirane, 
rUcb  must  alawi  b«  can*fnlly  removed.  The  heart  will  be  seen 
I  1m»  an  irregular  hexagonal  body,  lying  just  behind  the  suture 
Dttoed  in  speaking  of  the  carapace.  It  consists  of  a  single  ven* 
ricle  contained  in  a  sac  improperly  called  the  pericardium*  It 
iifo  off  in  front  an  artery  to  the  eyes  and  anterior  part  of  the 
Close  to  this  on  each  side  is  the  hepatic  artery.  On  Uie 
aide  ia  the  sternal  urtt*ry,  while  from  the  posterior  angle 
the  artery  which  supplies  the  abdomen.  The  sternal 
connects  witli  onw  which  runs  the  length  of  the  body  on 
under  side.  Resjn ration  is  carried  on  in  tlie  gills.  The 
,  forces  out  through  these  various  arteries  the  bloody  which 
[lUects  in  a  vtimous  tinujt,  passes  to  the  gills,  and  then  back  to 
be  heart. 

I  In  front  of  and  surrounding  the  heart  is  a  delicate,  convoluted 
liass,  the  liver,  which  occupies  a  large  proportion  of  the  thoracic 
iTity.  In  it  are  imbedded  two  elongated  bodies,  ovarki  or 
M^tf  according  to  the  sex,  which  pass  under  the  heart.  They 
ine  cotmected  in  front  of  the  heart.  Behind  this  connection  are 
le  ovidueta  of  the  female  or  vaia  deferentia  of  the  mule. 

LThe  mouth,  the  poiiition  of  which  has  been  noticed,  is  con- 
cted  with  the  a^sophiigns,  which  in  turn  empties  into  the  stom* 
jpb.  This  latter  is  a  large  s:ic  in  the  anterior  part  of  the  body, 
|pid  consists  of  ant^^rior  and  posterior  (^cardiac  and  pi/lorie) 
ions*  In  the  cardiac  is  a  complex  calcareous  organization 
by  |ic>werful  muscles^  the  oflBce  of  which  is  to  finish  the 
ication  of  the  food.  In  the  pyloric  portion  is  a  ciliated 
btuner.  The  intestine  is  a  straight  tube  extending  beneath  the 
bftit  from  the  pylorus  to  the  anus,  which  is  situated  on  the  un- 
pr  Bide  of  the  telson.  At  the  btiso  of  each  antenna  is  the  '*  green 
land,''  supposed  to  be  a  kidney  ;  it  commanicutes  with  the  ex* 
Hrior  by  an  opening  in  the  protopodite. 

r**  brain "'  is  found  at  the  biise  of  the  rostrum,  between  the 
It  gives  off  nerves  to  the  eyes,  the  antennulip  and  tlie  an- 
^njB.  From  the  posterior  portion  are  given  off  two  commis- 
trea,  which  pass  around  on  either  side  of  the  fjesophagus  and  unite 
\  m  ganglion  behind.  To  examine  this  and  the  succeeding  tho- 
Icie  ganglia,  U  wiU  be  found  necessary  to  carefully  break  down 
ut  of  the  sternum.     From  each  of  the  oesophageal  commissures 
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arises  a  nerve,  the  two  uniting  in  front  of  the  stomach  and  giving 
rise  to  the  sympathetic  nerve.  From  the  infra- oesophageal  gan- 
glion arise  the  nerves  vehich  go  to  the  mouth  parts.  The  thoracic 
ganglia  are  connected  by  two  commissures,  the  abdominal  by  a 
single  cord.  The  sternal  artery  passes  between  the  commissures, 
uniting  the  third  and  fourth  thoracic  ganglia.  There  is  no  gan- 
glion for  the  telson. 

The  only  senses  which  are  localized  in  the  lobster  are  sight 
and  hearing.  The  position  of  the  eyes  has  been  noticed  ;  the  ear 
is  found  as  a  small  sac  in  the  base  of  the  antennulae. 

Space  will  allow  but  a  slight  account  of  the  development ;  for 
details  the  reader  is  referred  to  the  papers  of  Mr.  S.  I.  Smith, 
in  Verrill  and  Smith's  Report  on  the  Invertebrata  of  Vineyard 
Sound,  and  in  the  Transactions  of  the  Connecticut  Academy  of 
Science.  (See  also  the  Naturalist,  July,  1874.)  The  eggs 
are  of  a  dark  green  color,  and  are  found  from  April  to  November 
on  the  coast  of  New  England.  The  embryo  in  the  egg  has  its 
eyes  sessile,  its  antenna)  are  simple  sacs,  and  its  abdominal  feet 
are  wanting.  In  the  first  stage  after  leaving  the  egg  the  thoracic 
feet  are  furnished  with  an  endopodite  fringed  with  hairs.  The 
animals  then  swim  on  the  surface.  In  the  second  stage  some  of 
the  abdominal  appendages  appear.  In  the  third  it  loses  its  ei- 
opodites,  and  begins  to  resemble  the  adult.  Specimens  three 
inches  long  have  been  found  with  nearly  all  the  characters  of  the 
adult.  During  the  first  year  the  molts  are  quite  frequent,  but 
afterwards  they  are  believed  to  occur  but  once  a  year.  The  car- 
apace splits  down  the  back,  and  through  the  opening  the  animal 
withdraws  itself,  leaving  its  opsophagus  and  stomach  within  the 
cast-off  skin,  and  in  a  few  days  the  new  skin  becomes  hardened. 

EXPLANATION   OF  PLATES  V.  AND    VL 

Plate  V.  Fig.  1 ,  carapace ;  2-8,  alxlominal  scgmeuts ;  2',  side  view  of  the  first  ab- 
dominal somite  of  male;  9,  antennulnc ;  10,  antennae;  11,  mandibles;  12,  13,  max- 
illae; 14-16,  maxillipeds  ;  17,  big  pincer;  18-21,  remaining  thoracic  feet;  23,  front 
view  of  third  abdominal  segment ;  23,  transverse  section  through  the  carapace. 

Plate  VI.  Fig.  I,  dorsal  view,  part  of  the  carapace  removed,  giving  a  schematic 
view  of  the  internal  anatomy,  a  portion  only  of  each  organ  being  represented ;  2, 
nervous  system;  3,  diagramatic  figure  of  the  circulation  (from  Gegenbaacr) ;  4, em- 
bryo in  the  egg  (from  Smith)  ;  5,  first  stage  of  young  (from  Smith). 

E,  eye  ;  ex,  cxopodite;  en,  endopodite;  ep,  epipodite ;  f,  flexor  musclct;  g,  gill; 
h,  heart;  h.  a,  hepatic  artery ;  i,  intestine;  1,  liver;  m.  a.  anterior  median  artery; 
n,  nerve;  p,  protopodite ;  p.  a,  posterior  artery;  p.  c,  pericardiom  ;  r,  rottroD; 
t,  stomach  ;  t,  ovary  or  testes  ;  v.  a,  ventral  artery  ;  s.  a,  sternal  artery :  t.  •,  i 
sinus;  x,  extensor  muscles. 
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THE    PROBABLE   DANGER  FROM    WHITE   ANTS. 

BY   Dh*   M.  A*   llAaKdt. 

INVITE  the  reader  to  iroagioe  himself  iti  a  forest  in  the 
Lnt4;rior  of  Brazil.  There  is  a  clearing  in  the  forest,  A  small 
valley  covered  with  underbrush,  and  containing  a  fr«*ah  water 
pool,  opims  bcfiire  our  eyes.  Here  and  there  are  scattered  little 
hills  severiil  feet  high,  moro  or  less  covered  witli  grasps.  Thi<'k 
clouds  rise  slowly  and  make  the  close  air  still  more  oppressive; 
^«i  rainy  season,  the  dis^igreeable  summer  of  the  tropica,  is  ap- 
^biiohing.  All  seems  quiet,  but  suddenly  one's  attention  is 
attraetiHl  by  a  strange  activity  beginning  in  one  of  the  little 
Ulls. 

P  An  if  by  wiuHicnift,  a  cleft  opens  in  the  middle  of  the  hilL     A 
little  bro^rn  inseet  comes  out  with  folded  wings,  followed  by  two, 
three,  four,  and  more,  in  one  row,  as  many  as  the  quickly  widen- 
ing cleft  will  allow  to  pass  at  onctv     I,*ike  a  silver  riblH»n  the  train 
nds  dow^n  the  hill,  for  the  membmne  of  the  wings  glimmers  like 
ttther-uf -pearl.     These  insects  take  a  cours*^  just  opposite  to  the 
tid,  as  this  is  the  only  way  in  which  their  delieate  wings  can 
>  the  pressure  of  the  air.     More  and  more,  without  in  term  p- 
t,  appear  liastily,  as  if  driven  out  of  tlu^  hilK     Other  similar 
fifta  have  been  opened^  from  which  similar  tniins  throng  out. 
be  little  hill  seems  to  discharge  its  living  lava  like  a  volcano, 
at  tlh*  most  curious  spectacle   is  seen  near  the  cleft.     There 
ppear  little  wingless  creatures  with  enormous  hetuis  and  hooked 
|Ws,  wliieh  they  move  threateningly,  to  defend  the  entrance  to 
Bir  subterranean  chambers,  and  to  accelerate  the  march  of  their 
pthren   who   have   been   turned   out.     At   htst   the   rows  grow 
taller  and  thinnt^r  and  the  clefts  l>egin  to  close  :is  if  walled  up  by 
|visible  hands*     In  the  mean  time  the  swarm  has  tried  its  wings, 
bd  rises  sti»adily  into  the  air,  keeping  close  together  near  the 
fps  of  the  trees  and  then  gratlually  falling  to  the  earth.     Pretty 
^n  the  number  of  the  falling  insects  increases,  and  we  notioe 
pat  they  are  always  in  couples,  male  and  female,  nnming  qnickly 
boot  and  trjnng  to  get  rid  of  their  loosely  attached  wings. 

eitinuing  to  observe  the  strange  kind  of  emigration  of  tiiese 
9,  commonly  called  white  ants,  we  find  that  only  a  few  of 
myriads  live  till  the  next  morning.     All  thoee  that  have 
been  eaten  by  the  large  numbers  of  mammaK  birds,  and 
eager  to  swallow  them  have  been  caught  by  the  busy 
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workers  of  the  white  ants,  and  elected  as  beads  of  a  future 
family.  A  clay  cell,  shaped  like  a  watch-glass,  serves  for  the 
royal  pair,  first  as  a  dwelling  and  later  as  their  grave.  They  are 
never  allowed  to  leave  it.  The  entrance  is  carefully  walled  up, 
Bnd  at  first  only  one  small  hole  is  left  for  the  workers  to  go  in 
and  out.  Food  is  brought  in  and  consumed.  The  queen  grows 
visibly,  and  begins  soon  to  lay  the  eggs  of  the  comiug  brood. 
The  number  of  eggs  is  immense  ;  the  statements  vary  between 
eighty  in  every  minute  and  eighty  thousand  in  twenty-four  hours. 
As  the  same  queen  continues  to  lay  eggs  for  two  years,  at  least 
in  some  species,  some  forty  millions  of  eggs  will  have  been  laid 
during  this  tinie.  This  large  number  is  not  exaggerated ;  indeed, 
the  fecundity  of  some  common  insects  goes  much  beyond  this. 
The  common  blue-bottle  fly  has  in  one  summer  five  hundred 
millions  of  descendants,  and  the  plant-louse  has  in  one  year,  in 
the  fifth  generation,  six  thousand  millions,  and  still  continues  to 
lay  eggs  when  the  ninth  generation  is  already  fit  for  propagation. 
Among  the  vertebrates  some  fishes  have  a  comparatively  numer- 
ous progeny. 

The  growth  of  the  queen  increases  in  pitoportion  to  the  num- 
ber of  eggs  forming  in  her  body.  When  full-grown  she  is  sev- 
eral thousand  times  as  large  as  before  ;  that  is,  her  abdomen 
only  has  grown  from  one  half  an  inch  to  six  and  even  eight 
inches  in  length.  The  whole  body  resembles  a  thick  worm,  cov- 
ered at  regular  distances  with  brown  spots,  the  former  segments 
of  the  abdomen.  The  delicate  feet  are  completely  unable  to 
move  the  body,  out  of  which  the  eggs  are  forced  by  an  incessant 
peristaltic  motion. 

Meanwhile  the  cell  of  the  so-called  queen  hiis  been  widened 
according  to  necessity.  A  gang  of  workers,  forming  a  chain, 
moves  about  the  floor  and  can-ies  the  eggs  into  the  nurseries 
near  by.  To  shorten  the  way  they  make  little  holes  in  the  walls 
of  the  cell  at  regular  distances.  Soon  we  find  a  motley  crowd 
crawling  about  in  the  nest ;  very  young  larva3,  workers  and  sol- 
diers, two  aborted  forms  of  both  sexes,  nympha^,  and  later,  min- 
gled with  them,  the  full-grown  winged  imago. 

But  the  nest  has  become  too  small,  and  we  now  see  similar  hills 
rising  near  by ;  then  the  partition  walls  are  broken  to  connect 
the  new  dwellings  with  the  old  ones  ;  and  additions  to  the  &mily 
force  the  brood  to  repeat  the  operation.  Larger  species  in  the 
tropics  raise  hills  to  twelve  feet  and  more  in  height,  strong 
enough  to  resist  the  influence  of  the  tropical  rains,  and  to  render 
diflicult  their  destruction  by  men  or  animals. 
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The  whole  b  built  up  by  Uie  blind  workers  in  tho  dark,  for  it 
a  peeaUarity  of  the  white  ants  that  they  shun  the  daylight. 
Jo  matter  how  far  thoy  iutcind  to  go,  they  build  a  pipe  of  cla^ 
about  a  quiirs  diameter,  formiDg  a  viaduct,  the  inside  of 
rbioh  18  quite  smooth,  whilst  the  outside  \%  more  or  less  rough, 
is  wondeirful  huw  ijuickly  the  work  progreafleii.  In  a  file  each 
rker  carries  to  the  right  plaee  a  email  particle  of  loam,  mixed 
its  saliva.  Without  interruption  the  little  troop  is  busily 
and  eui'h  pipes  have  been  observed  to  progreoa  two 
in  a  single  hour,  and  six  feet  during  one  night, 
[icn  tho  work  is  damaged,  the  workers  retin\  frightened, 
ill  the  breach  appear  the  thick-headed  soldiers  ;  tirat  one, 
in  more,  in  such  a  hurry  that  often  the  foremost  ar<3  thrown 
by  the  eagerly  pressing  crowds.  Opening  thoir  jnws  wide, 
move  their  heads  threateningly  to  reach  the  enemy,  and  at 
le  tame  make  a  peculiar  hissing  sound.  Furiously  they 
at  everything  in  their  way»  and  not  infrt*ijuently  put  to 
^t  barefooted  intruders.  The  soldiers  do  not^  help  at  the 
rork ;  protection  is  their  only  duty.  They  are  blind,  Uke  the 
rorkers* 

.Th«ro  are  some  very  curious  facta  observed  concerning  the 
Qstinct  of  these  little  animals.     As  the  whole  nest  would  die 
the  pr<>mature  death  of  the  queen,  sometimes  two  equally 
ievelij|>ed  queana  are  found  in  the  same  cell,  but  the  rather 
ipolite  workers   have   built  between  them  a  partition,  begin- 
at  the  ceiling  but  not  quite  reaching  the  floor.     Therefore 
conversation  is  possible ;  perhaps  they  think  that  two  queens 
rould  not  live  peaceably  so  near  together.     Every  society  pro- 
ides  carefully  for  a  substitute  in  ciise  of  the  queen's  deatli,  and 
a  small  cell,  shaped  like  that  of  the  queen,  two  or  three  indi- 
priduals  are  found,  prepared,  if  wanted,  to  take  her  place. 

All  the  species  of  the  white  ants  which  build  hills  belong  to 
^e  tropics.  But  besides  these,  there  exist  numerous  species 
lirbich  build  curious  nests  in  the  tops  of  trees,  or  beneath  the  sar« 
lace  of  the  earth,  or  which  live  in  decayed  trees  and  in  every 
kind  of  decayed  wooiL  Two  of  the  latter  kind,  very  similar  to 
fcadi  other,  live  in  Europe  and  North  America;  and  about  these 
b  particular,  and  their  dangerous  habits,  I  propose  to  make  some 
observations. 

The  European  species  {Tennt%  ludfugm)  has  been  observed  by 
tiatnralists  for  nearly  a  ci>ntury.  The  little  dark-brown  insect* 
^vlng  under  stones  or  in  old  decayed  trees,  hiui  until  recently  never 
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been  injurious.  Even  its  appearance  in  myriads  after  the  falling 
of  an  old  uninhabited  house  in  Rochefort,  in  France,  did  not  draw 
the  attention  of  the  people  to  the  danger.  Some  time  afterwards 
more  accidents  happened.  In  a  boarding-house  a  whole  dinner 
party  fell  suddenly  from  the  third  story  down  into  the  cellar,  and 
some  other  buildings  threatened  similar  mishaps.  The  danger  was 
increased,  as  each  owner  carefully  denied  having  these  fearful 
guests,  for  fear  of  depreciating  the  value  of  his  house.  Tha  anvil 
of  an  industrious  blacksmith  yielded  under  his  hammer,  and  the 
block  supporting  it  broke  to  pieces,  entirely  destroyed  by  white 
ants.  The  attention  of  the  government  was  drawn  finally  to  the 
danger  by  the  destruction  of  the  costly  timber  stored  in  the  navy 
yard  for  the  building  of  men-of-war,  and  the  destruction  of  the 
naval  archives.  Several  times  scientific  commissions  were  sent 
to  investigate  the  new  pest  and  to  propose  remedies  ;  and  scien- 
tific societies  in  vain  offered  prizes  for  the  fortunate  destroyer  of 
these  animals.  Nevertheless  every  remedy  proved  useless,  as 
refuse  and  manure  spread  the  obnoxious  insects  further.  Con- 
stant attention  and  the  destruction  of  the  pipes,  and  use  princi- 
pally of  only  metal  and  stone  for  the  construction  of  new  build- 
ings, were  considered  the  only  remedies  against  the  white  ants. 
Sonle  years  later  they  did  less  damage,  and  disappeared,  as  insect 
pests  commonly  do,  without  any  known  reason.  For  the  last 
twenty  years  thoy  have  existed  everywhere  in  the  formerly  in- 
fected departments,  but  without  being  obnoxious. 

The  North  American  species  (^Tennes  flavipes)  in  form  and 
color  is  very  much  like  the  European,  but  differs  in  the  more 
yellowish  legs.  The  species  has  been  known  to  science  since  the 
end  of  the  last  century.  Their  obnoxious  power  was  first  shown 
in  Europe^  in  the  beautiful  hot-houses  at  Schoenbrunn,  belong- 
ing to  the  Emi)eror  of  Austria.  The  insect  was  believed,  prob- 
ably by  lni^^take,  to  have  been  imported  with  plants  from  South 
America,  for  till  now  this  species  has  not  been  observed  south  of 
the  North  American  continent.  It  wiis  not  ix)ssible  to  get  rid 
of  them  in  Schoenbrunn,  in  spite  of  great  expense  and  careful 
labor.  One  of  tli(^  hirgest  hot-houses  was  so  nearly  destroyed 
by  them  that  it  had  to  be  torn  down  to  prevent  its  falling  to 
ruin.  Resides  the  beams,  they  had  destroyed  the  tubs  in  which 
the  plants  w(*re  set.  Tlie  new  hot-houses  were  built  of  iron,  but 
the  white  ants  are  still  living  in  them. 

The  wliole  region  of  the  United  States  east  of  the  Rocky 
Mountains  possesses  only  one  species,  the   above-mentioned   T 
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ipiB^  spreading  from  the  Gulf  to  the  Lakes*  and  from  the  At- 

alic  to  the  wcstwartl  beyond  the  Missimsippu     This  white  ant 

pina  to  be  common  everywhere ;  it  is  vory  abundant  in  New 

9gland,  and   from   my   pernonaf  obserTation   is   to   be   found 

&ry where  around  Bogton,  in  its  nuburbs  and  in  the  Hurrounding 

«iitry«  within  a  radius  of  ten  miles*     It  Uvea  in  old  stumps,  in 

trees,  and  in  fences,  log»,  nod  every  kind  of  rotten  wood. 

as  is  known,  living  treea  are  not  attacked. 

full-grown  insect  swarms  in    June  more  or   le^  numur- 

ly,  Jind  nearly  every  year  local  newsp^jjera  give  some  aeoount 

irruption.     Curiously  enough,  and  although  many  observers 

^eiiger  to  follow  the  insects  to  their  neat,  tilt  recently  none 

en  discovered*     Only  a  few  months  ago,  in  the  southern 

of  Florida  one  was  found  by  chance  in  an  old  rotten  log, 

the  queen  sent  to  the  Cambridge  Museum.     I  have  tried  to 

rer  the  nest  here  since  I  was  invited  to  come  to  Cambridge 

the  late  Professor  Agassiz,  and  I  have  repeatedly  given  serious 

Bntion  to  this  subject.      But  I  never  succeeded*     I  beg  to 

i^ntion  only  one  of  my  experiments.     A  board  which  lay  about 

ty  9te|>s  from  the  comer  of  the  maseum  when  I  arrived, 

r  years  ago,  was  left  in  the  same  spot  five  years  for  the  pnr- 

covtsring  wet  places  in  the  spring  and  in  the  falL     Sud- 

nly  in  June,  1872,  it  proved  to  be  infested  and  covered  with 

i  of  white  ants.    Of  course  they  must  have  come  through 

lid.  and  I  tried  carefully  to  discover  the  jMLSsnges  and 

,  in  order  to  find  a  clew  to  the  neat.     The  whole  ground  be- 

ilatb  the  board  and  its  neighborhood  was  examined,  and  the  loam 

WefuHy  displaced.     But  no  trace  was  found,     I  have  no  doubt 

||at  some  old  stumps  in  the  surrounding   estates  will  be  the 

|lit  place,  but  they  are  too  numerous  to  enable  us  to  find  the 

|ht  one.     The  only  scientific  conclusion  to  be  made  is  that  the 

pite  ants  spread  commonly  very  far  around-  their  nest  under- 

B»  the  ground,  and  appear  above  as  far  as  possible  from  the 
It  is  very  obvious  that  by  this  habit  the  d;4nger  is  aggror 
I  and   the   remedy,  that  is,  the   destruction    of   the  nest, 
Kicult  to  apply. 

My  inquiries  i\B  to  whether  there  had  been  olieervcd  any  mia- 
^pdone  by  white  ants  here  were  always  answered  in  the  nega* 
pF  Only  one  fact  was  known.  About  ten  years  ago,  in  a  hot- 
ttae  at  Salem,  the  grape* vine  was  destroyed  by  them,  and 
piously  enough  in  the  same  way  as  in  Europe,  and  I  am  lo- 
rmed  that  the  sills  of  houses  and  decaying  trees  in  that  city  are , 
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tenanted  by  them.  Two  years  later  I  was  presented  by  the  late 
B.  Walsh,  in  Rock  Island,  with  a  copy  of  the  state  papers  of 
Illinois,  which  wero  destroyed  by  white  ants.  AH  the  spare 
copies  were  stored  in  a  closed  room,  and  not  looked  after  for 
some  time  ;  when  the  room  was  opened  all  were  found  in  the 
same  condition.  I  can  never  look  upon  the  volume  without  being 
puzzled  by  the  remarkable  fact  that  the  queer  little  rogues 
failed  to  attack  the  name  of  Vandalia  on  the  top  of  the  pages. 
Sevenil  years  later  a  Boston  lady,  a  teacher  in  one  of  the  freed- 
men's  schools  in  South  Carolina,  who  had  gone  away  for  It  vaca- 
tion of  six  weeks,  found,  on  returning,  the  whole  library  destroyed. 
Bibles  and  prayer-books.  The  copies  kindly  forwarded  to  me 
were  less  damaged,  and  therefore  retained. 

Here,  around  Boston,  old  fences  are  the  favorite  dwelling  of 
the  white  ants.  The  old  fence  around  the  Observatory  in  Cam- 
bridge was  the  easiest  place  to  collect  them.  The  fence  was 
replaced  last  fall  by  a  new  one.  In  the  report  the  expense  was 
marked  down  as  a  large  one.  If  we  consider  the  danger  to  the 
library  and  the  records  of  the  Observatory,  which,  once  destroyed, 
never  could  be  replaced,  we  shall  agree  that  the  expense  is  a  real 
benefit.  In  the  Botanical  Garden,  white  ants  are  equally  numer- 
ous. A  few  years  ago  I  had  the  opportunity  of  seeing  white 
ants  swarm  in  clouds  in  the  Botanical  Garden.  A  whole  army 
ascended  the  steps  to  the  herbarium.  I  was  frightened  by  the 
possible  danger  to  this  treasure.  But  the  answer  that  all  the 
plants  in  the  herbarium  were  poisoned  turned  directly  my  com- 
passion to  the  side  of  the  little  strolling  wanderers.  Neverthe- 
less, the  costly  library  of  the  Botanical  Garden  is  certainly  not 
poisoned,  and  doubtless  somewhat  in  danger.  I  tried  to  find  the 
centre  for  the  large  distribution  of  white  ants  around  the  Observ- 
atory and  the  Botanical  Garden,  and  I  believe  I  am  right  in  re- 
garding it  as  existing  in  a  very  old  estate  just  opposite  to  the 
Botanical  Garden.  Near  Spy  Pond  I  had  for  several  years  a  good 
(!!olIecting  place  for  white  ants  in  a  venerable  giant  of  pine,  dead 
perhaps  for  many  years,  but  removed  the  last  winter;  in  the 
many  old  stumps  around  it,  however,  the  nest  was  not  discovered. 

Near  Winchester,  on  Mystic  Pond,  the  fish  commission  has 
built  a  remarkable  fishway  for  alewives,  near  a  sluice.  Two 
yeai*s  ago  I  exatnined  the  posts  and  stumps  around  it,  and  found 
them  infested  with  white  ants.  Till  now  they  have  done  no 
damage.  I  have  no  positive  information  that  milKdams  are  dam- 
aged by  white  ants,  but  I  cannot  help  believing  that  at  least 
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oonie  oases  of  rupturt^si  of  dama,  so  frequent  of  late  years, 
hitv  itnts  niiiy  have  luid  Boiiie  part  at  leant  in  holptng  tht;  cle- 
metton*     The  sattn^  ri^niarlc  ii[i{ilu*8  to  womlen  brktgeH.     I  can 
ly  give  otiG  fact  which  I  believe  belongs  here.     Near  Porter's 
lafion,  in  Cambriilgt%  was  a  wooilrn  bridge  for  cattli5  driving, 
ich  gave  way,  an  it  was  stated^  by  a  Urge  number  of  cattle 
ning  acroM  it.     Traina  stop  forty  times  or  more  daily  at  Por- 
«  Station ♦  and  the  bridge  was  so  sitmit+Hl  just  abovi?  i\u*  engine 
it  was  moistened  by  the  hot  uteum,  the  best  accommodation 
white  ants  wouUI  choose*     I  am  tt^ld  that  the  broken  wood 
ad  bi^n  fiound^  but  I  can  state  that  white  ants  swarmed  last 
ear  on  both  ends  of  the  broken  bridge.     Even  now  the  out- 
do of  the  old  bridge  remains  near  the  newly-built  one,  and  the 
kkI  is  thoroughly  riitt4»n  and  eaten  by  insects.     I  have  always 
ondered   that   liouses  were   never  attacked.     Now  it  is  done, 
ome  years  ago,  Mr,  Alv;in  Clark,  the  world-wide  known  maker 
astronomical  instruments,  visited  the  Museum  of  Comparative 
logy*     When  I  showed  him  the  biological  colh*ction  uf  white 
he  t-old  mv  that  he  knew   them   very   well,  because  they 
warmed  every  year  in  January  in  his  workshop.     Afterwards, 
bile  [  was  on  a  visit  there,  he  shrtwed  me  that  the  timl>er  around 
furnace  in  lils  shop  was  entirely  infested  by  them.    This  year, 
iddetily  the  ceiling  above  the  furnace,  where  the  wood  is  con- 
inoi«tt*iuHl  by  hr^t  steam,  gave  way  for  alK»ut  an  indi,  and 
obliged   to  support  the  whole  by  posts  an*!  jack-screws, 
"A  gentleman  from  Roxburj*,  when  I  sliowed  him  wrxwl  damaged 
pliite  ants,  told  me  that  an  old  shant)'  on  his  estate  came 
t'and  the  wood  IcMiked   just  like  the  pieci*  I  showed  him, 
rom  some  lumbennen  I  beard  that  such  wooi]  was  known  by 
the   name  of   powder-dust,  and   I   found   beautiful   pieces  of  it 
among  Utrge  pil^s  of  InmlxT  neur  I^ke  Wmnipiseogce.     I  am 
liappy  to  state  that  I  know  of  no  other  damage  done 'here  by 
white  ants.      But   their  habit  of  working  T^*ithout   injuring  the 
outer  siur^\ce  of  the  i»aten  w<^M^d,  an<l  the  immense  damage  done 
'tiy  a  nearly-related  species,  makes  it  a  duty,  I  believe,  for  every* 
body  to  Iw  on  his  guard.     Wliite  ants  are  evi.»ry  year  swarming 
•rotind  the  Museum  of  ('ompanitive  Zoology,  the  Botanifitl  Gsir- 
den,  and  the  Obs^uwatory.     Collections  and  large  libmries  are  in 
''  'L'hborhood,  and  it  should  not  be   fory;i>tten  thut  A.  von 

Idt  stated  half  a  century  ago  that  the  rarity  of  old  books 
{ti  New  Spain  wtuj  the  consequence  of  tlie  di-pi-edations  of  white 
ants,     I  have  no  proof  that  white  anta  are  living  in  the  city  of 
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Boston  itself,  but  there  can  be  no  doubt  of  it.  Old  poets,  plank- 
ways,  fences,  stumps,  are  everywhere  their  favorite  dwelling,  and 
there  is  no  lack  of  this  sort  of  rubbish  in  many  places.  In  East 
Boston  their  appearance  was  recorded  several  years  ago  by  news- 
papers. 

The  question.  What  can  be  done  to  prevent  as  much  as  possi- 
ble the  danger  ?  is  a  natural  one.  I  have  thought  much  about 
what  should  be  recommended,  and  I  will  try  to  give  some  hints 
which  may  perhaps  be  accepted.  The  remedies  (the  large  num- 
ber of  which  shows  their  insufficiency)  recommended  for  the  de- 
struction of  white  ants  in  the  tropics  fill  a  whole  literature.  I  will 
not  forgot  to  mention  that  as  every  calamity  is  used  by  rogues 
to  cover  their  bad  doings ;  even  the  destruction  by  white  ants 
was  used  in  such  a  way.  When  a  very  large  property,  stored 
by  the  government  in  Isle  de  Frs^nce,  was  reported  as  destroyed 
by  white  ants,  the  ministers  sent  to  the  oflicers  a  box  containing 
files,  with  the  strict  order  to  file  ofiE  the  teeth  of  each  ant  or  to 
resign  the  place.  Since  then  the  white  ants  have  been  harm- 
less, at  least  comparatively  so. 

The  substance  of  the  propositions  recommended  by  me  would 
be  as  follows  :  — 

(1.)  We  must  know  that  we  live  surrounded  by  such  enemies, 
and  that  great  destruction  can  be  done.  If  we  look  straight  in 
the  face  of  an  enemy  and  know  the  power  he  can  develop,  the 
battle  is  half  won.  Nothing  is  more  dangerous  than  underrating 
or  overl(K)king  the  power  of  even  the  feeblest  enemy. 

(2.)  We  must  not  try  to  find  a  remedy  to  exterminate  them 
entirely  and  at  once.  Such  exertions  are  fruitless.  We  must 
try  to  diminish  the  danger  to  the  smallest  possible  degree.  The 
life  of  man  is  a  continuous  struggle  with  a  host  of  enemies  which 
he  cannot  exterminate.     They  must  be  avoided  or  conquered. 

(o.)  The  remedy  must  be  a  reiisonable  one.  For  instance, 
it  would  be  absurd  to  recommend  not  to  build  houses  of  wood  in 
a  country  where  certainly  wooden  buildings  are  the  most  healthy, 
considering  the  great  changes  of  tc?mperature,  the  great  humidity 
of  the  air,  and  above  all  the  convenience  of  such  houses. 

The  diminishing  of  the  progeny  of  animals  is  done  in  the  sim- 
j)lest  way  by  d<?priving  them  of  food.  Now  the  food  of  white 
ants  is  principally  old  rotten  wood,  and  I  think  the  first  step 
should  be  to  take  away  all  that  is  possible  of  such  stuff.  Old 
stumps  are  the  principal  dwellings  for  white  ants,  preserving 
them  through  the  winter.     Therefore  every  old  stump  should  be 
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»¥«k1,  at  l«fu»t  noar  cities  And  towna.     For  old  fenciii,  I  l)eljeve 

will  be  more  difficult,  but  I  »ee  do  other  li(*li),  at  least  ne«ir 

and  towns.     It  «baald  not  be  overlooked  that  a  siitlden 

»ir»l  of  a  largf)  quantity  of  such  infested  wo<xl  rwight  brinp 

>ut  a  i&iiddi^n  cjUamity  by  a  larger  «pR'4uliiig  of  th<?  disturbe<l 

starve*!  animalii.     But  it  should  also  Ix^  considered  that  in 

f erring  thi»  necessiiry  remedy  tlie  evil  would  be  greater,  and 

ly  po8t{Knit*d;    tlu?  anU  wotdd  8prc4id  more  and  more,  and  a 

generation  would  deplore  the  lack  of  attention  given  by 

sir  fortsfuthers,     I  think  if  the  removal  was  eflfected  in  winter 

» when  the  ants  are  weaker,  and  a  large  part  would  die  in  the 

1  weather  by  exposure,  or  by  simple  chemicals  piit  in  the  hole, 

danger  would  not  bo  so  great  tJiat  it  could  not  be  overcome. 

course  I  would  conflemn  also  all  useless  pieces  of  wood  lying 

,  lU&o  old  forgotten  shanties  and  similar  structures. 

im|>ortiint  point  would  be  not  to  have  well-mannred 
jttst  around  and  near  to  the  wall  of  wooden  dwelling- 
Tbe  soil  ifi  such  l>eds  is  always  less  c^>mpact  and  wanner, 
I  bar©  observed  iu  such  beds  in  the  early  spring  swiirming 
ite  ants.     I  think  it  would  l>e  l>est  to  have  around  the  housea 
a  certain  disUmce  clay  or  gravel,  as  the  white  ants  do  not 
iim  to  like  them. 

jit  should  be  remembered  that  in  railway  depots  and  atationa 
li  engines  should  not  stop  daily  on  a  spot  where  bridges  or 
liilar  wooden  structures  are  moistened  by  the  steam.  Of  course 
JMBne  precaution  would  be  comniendable  in  manufactories. 
9fteee  8e<^.mingly  not  very  signifiamt  measures,  if  followed 
rictly,  would,  I  thinks  prevent  the  greatest  ptirt  of  the  danger, 
tntinaed  attention  would  be  the  principal,  and  this  would  be 
Mfi  as  the  swanning  of  the  white  ants  in  tlie  summer  indicates 
liHary  one  their  presence. 

I  should  be  sorry  if  the  lugubrious  picture  of  the  possible 
^amtty,  which  may  seriously  endanger  a  flourishing  country, 
:>uld  be  thought  too  darkly  shaded  or  perhajis  sensational, 
lis  has  of  coarse  not  been  my  intention.  I  have  only  tried  to 
iw  attention  to  an  enemy  with  which  we  have  lived  until 
nr  peaceably,  witliout  knuwing  its  dangerous  power,  a  jwwer 
idi  can  be  developed  at  any  time^  if  precautions  are  not  tiiken 
destroy  it. 

HTliite  ants  are  only  the  police  of  nature.  If  mankind  takes 
Hjltoe  in  bis  hands*  nature  steps  behind.  White  luita  retreat 
^oy  step  before  the  ndvancing  culture.     In  Africa  and  India^ 
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where  a  century  ago  immense  ant-hills  were  to  be  found  near  the 
shore,  now  some  days'  journeys  inland  have  to  be  made  to  find 
them.  We  are  justified  in  hoping  for  this  retreat  of  white  ants 
here,  in  front  of  a  rapidly  advancing  culture. 


p:xploration  of  a  mound  in  utah. 

INFORMATION  having  been  received  that  a  mound  existed  on 
^  Santa  Clara  River,  a  few  miles  from  the  village  of  St.  George, 
in  Southern  Utjih,  which  from  its  position  promised  to  yield  in- 
teresting results,  it  was  deemed  of  sufficient  importance  to  have 
it  explored.  Dr.  E.  Palmer,  being  in  that  neighborhood  last  fall, 
was  requested  to  direct  th^  operations  in  the  interest  of  the  Na- 
tional Museum.  The  report  wliieh  he  submitted  gives  interest- 
ing details  of  what  he  observed  during  the  progress  of  the  work, 
and  his  impressions  explanatory  of  the  same. 

With  the  necessary  workmen  and  tools  he  proceeded  to  the 
mound  in  question,  on  the  east  side  of  the  Santsi  Clara  River, 
about  three  miles  from  St.  George,  Utah,  and  camped  at  its 
base.  A  general  view  of  the  situation  showed  an  isolated  eleva- 
tion which  had  originally  covered  about  half  an  acre  of  ground 
with  11  varying  height  of  ten  or  twelve  feet,  which  had  been  cut 
away  nearly  one  lialf  on  the  side  of  the  river  by  the  action  of  its 
waters  during  a  frt*shot  in  1801  or  1862.  The  outline  it  presented 
on  the  ground  was  quite  irregular.  The  rise  in  the  river  had 
changed  the  position  of  the  ehanni^l,  and  deepened  it  and  also 
made  it  wi(l«ir.  At  this  time,  however,  the  stream  is  reduced  to  a 
very  small  width,  say  from  twelve  to  fifteen  feet.  Wliat  remained 
of  the  mound  was  quite  a  conspicuous  object  in  the  landscape, 
about  forty  f(it»t  from  the  river-bed,  with  a  vertical  esciirpment  on 
that  8id(»,  but  evidently  it  had  been  a  circular  work  before  its 
partial  (h^molition  by  the  river.  The  lines  of  stratification  seen 
on  th(i  river  front  were  conclusive  as  to  its  having  been  piled  up 
by  human  Hgt?noy,  showing  various  horizons  from  the  base  up,  on 
which  d\v<*lli»gs  had  been  erected  and  occupied  by  the  residents 
of  the  spof  until  some  member  of  the  household,  probably  the 
head,  should  die,,  when  it  was  burned  down  with  all  its  appurte- 
nanct's,  th<?  deatl  body  included ;  leaving  a  dejKwit  of  ashes  with 
incombustible  stone  implements  to  designate  the  location. 

The  constru(*tion  of  the  dwellings  was  studied  out  on  the  spot^ 
and  was  found  to  be  for  the  most  part  of  upright  aticka  or  staves  ^ 


PB76b]  Exploration  of  a  M&und  in  Utah,  411 

probably  wftttledt  sappi>rting  a  roof  miule  of  slf«nder  palea,  which 

Mslahiod  a  grass  thatch  covered  with  imid  for  the  outer  layer, 

Otlieni  Ittid  a  ston^ft  wall  or  foundation,  laid  up  with  chiy  mortar. 

Tbe  included  upace  waa  square,  shown  by  a  weilnJefined  line  of 

wAm  where  the  walls  had  been  burned  down,  with  bit^  of  charcoal 

ered  over  the  snrfactA  wliioh  were  derived  frum  the  jxile^ol  the 

»f*  while  over  all  was  an  almost  continuous  layer  of  clay^  burned 

the  hardness  of  soft  brick,  which  had  covered  the  roof.     These 

ick*liki*  insisses  still  preserved  the  impress  of  the  wood  upon 

rhich  the  chiy  had  been  plastered*     The  amount  of  ashes  in  each 

Ittle  inclosure  difTered  somewhut,  in  prnjiortion  to  th^  thic^kness 

the  roof,  and  the  quantity  of  household  implements  or  provisions 

rhich  it  may  have  contained  at  the  time  of  the  conflagTation, 

The  location  of  the  domestic  hearth  seemed  to  be  distinctly  Ahown 

ky  the  accumubtion  of  a  maa;*  of  ashes,  semicircular  in  form,  and 

or  twelve  inches  ileep.     In  several  instances  large  flat  stones 

were  found  neatly  arranged  around  these  tii^e-places,  as  if  to  retain 

be  fin?  in  ita  proper  limits.     Other  inclnsures  or  pons  of  slalis  of 

were  noticed,  tuid  were  interpreted  to  be  stxtritig  places  for 

^visions*     All  the  rock  material  used  in  and  about  the  butld- 

bn>ught  from  a  distance,  probably  by  water-carriage 

river,  there  being  no  stone  quarry  near  the  place.     There 

[)iild  not  bo  discovered  any  regular  disposition  of  the  buildings 

rows,  circles,  or  around  a  s<piare,  but  their  location  8#3e!ned  to 

lYO  been  determined  by  some  such  event  as  the  burning  down 

one  dwelling,  and  the  necessity  of  erecting  another  in  some 

kuaiter  at  a  distance,  for  the  occupancy  of  the  survivors. 

Some  portion  of  the  skeleton  of  the  cremated  Indian  waa 
ilw^ya  found  within  the  inelosiire  marked  out  by  the  lines  of 
Mhea.  The  effect  of  the  fire  had  been  to  destroy  the  body,  and 
Muit  remained  of  the  bones  crumbled  on  exposun*  to  the  air; 
i  portion  of  one  or  two  cninia  being  all  that  could  be  brought 
|way.  Many  oti  *  '  its  were  also  found,  such  for  instance  as 
lUmo  mortars,  m  pestles,  grinding-stone^,  flint  arrow  and 

Ipear  beads,  earthenware  jars,  and  such  other  Indian  implements 
Ir  property  m  could  not  be  destroyed  by  the  fire, 

KdjiK*ent  Uy  the  skeletons  was  found  what  was  judged  to  be 
Itended  provision  of  water  and  food,  armnged  in  appropriate 
lis;  those  for  water  beincj  generally  of  the  same  globular 
19,  The  vessels  were  of  hard-burnt  earthenware,  for  the  moat 
^art  of  a  grayish  color  and  ornamented  inside  with  pandlel  black 
with  occ^«ional  triangular  or  quadrangular  black  spots. 
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These  pots  or  jars  or  bowls,  to  the  number  of  three,  five,  seven,  and 
ten  respectively,  were  discovered  in  connection  with  remains  of 
the  dead,  as  tlie  several  house  floors  were  dug  up  and  cleared 
away.  In  a  few  instances  no  earthenware  was  discovered ;  small 
deposits,  however,  of  substances  which  were  charred  or  otherwise 
decomposed  pointed  out  where  provisions  had  been  left  for  the 
sustenance  of  the  departed  spirits.  Throughout  the  whole  mound 
refuse  bones  from  food-animals  of  many  species  were  discovered, 
and  all  exhibited  signs  of  being  split  for  marrow,  or  otherwise 
worked  or  handled. 

Before  any  of  the  tribe  to  which  the  deceased  belonged  could 
be  induced  to  erect  another  dwelling  on  the  old  site,  much  time, 
probably  a  generation  or  two,  would  have  to  elapse.  In  obedi- 
ence to  a  powerful  superstition  and  fear  of  the  dead  no  one  would 
be  likely  to  reoccupy  the  ground  until  the  name  and  character 
of  the  former  occupant  had  been  forgotten.  In  the  mean  time 
the  old  foundation  would  have  to  be  filled  up  to  the  genenil  level, 
and  for  this  purpose  earth  would  have  to  be  brought  from  anothef 
quarter.  That  the  descendants  should  cling  to  the  old  mound  of 
their  forefathers  is  in  accordance  witli  all  aboriginal  tradition, 
and  a  home  on  such  a  mound,  surrounded  by  neighbors,  might 
well  be  regarded  as  a  place  of  security  and  defense  from  attack. 
This  latter  idea  probably  determined  all  such  cases  of  the  selec- 
tion of  mounds  for  permanent  residence  in  those  times.  The  peo- 
ple of  this  particular  locality  were  of  the  usual  stature,  and  from 
all  their  properties  and  surroundings  are  judged  to  most  resemble 
the  Moquis  and  Pimos  ;  certainly  they  must  be  cliissed  with  Pue- 
blo trilx^s,  and  the  quality  of  the  pottery  and  its  ornamentation 
point  direotly  to  the  Indians  just  named  as  their  descendants. 
Thus,  with  the  unchanging  pertinacity  of  the  race,  the  same  place 
if  not  the  same  spot  was  built  upon,  destroyed  by  fire,  and  rebuilt 
upon,  the  same  mode  of  life,  customs,  manufactures,  being  contin- 
ued for  ages,  until  the  want  of  food  or  water,  some  overwhelming 
epidemic  or  murderous  raid  of  enemies,  brought  extinction  to  the 
little  colony. 

The  posture  observed  in  placing  the  deceased  before  burning 
the  dwelling  and  contents  is  that  noticed  all  along  the  western 
coast  of  North  and  South  America :  the  knees  were  drawn  up  and 
the  chin  rested  upon  them ;  and  no  rule  seems  to  have  been  ob- 
served in  facing  the  individual,  no  one  of  the  cardinal  points  being 
regarded  more  than  another.  Some  of  the  specimens  of  food  dis- 
covered near  the  skeletons  are  charred  or  decomposed,  but  still 
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^^B  distitictive  marks  by  which  they  can  be  certainly  detertnined, 

^^K  us  corn  »uh1  [nnc  nutii :  ttiul  the  traces  »f  slowly  evapomting 

^HEr  clearly  iodicata  its  former  presence  in  the  appropriate  ves- 

«§»  which  were  gi*tierally  globular  in  shape  with  a  narrow  nwk  or 

^^bact^d  orifice.     Household  utensils  for  grinding  corn  or  sced«, 

HRft  knifes  and  implements  for  skinning  and  drestiing  animids 

m*T  food  and  for  nse  in  converting  the  skin  into  leather,  ^tone  tips 

■Mrrows  and  heaik  for  spears,  stone  awls  or  drills  ft>r  making  per- 

^■^am,  stone  hammers^,  celts,  axes,  grooved  stones  for  smootli- 

■B9How  shafts,  stone  disks,  probably  for  gambling  pnrposi*s^ 

l&T<!!fml  flat   stones  snch  as  arc  now  used  by  kindred  tribes  for 

piking,  a  stone  pipe  for  smoking  tobacco  or  its  substitute,  and 

1  wtty  Ui-go  number  of  sharp-pointed  bone  awls  were  obtained, 

podi  as  are  now  in  use  by  many  tribes  for  puncturing  holes  in 

jhtckskin  for  sewing*     They  are  remarkably  well  preserved  and 

lid  not  cnnnblc  on  exposure  ;  a  result  due  probably  to  the  previous 

dimimttiou  from  the  bone,  by  co4.»king,  of  all  animal  nuitter  which 

night  promote  decomposition.     No  ornament  or  other  objeet  was 

nund  which  could  be  referred  tu  a  European  or  otlier  fi>reign 

ligin.    Some  rough  beads  made  of  shell  or  bone  wer<5  all,  except 

|||4  in  one  place  a  few  sitiall  flat  stone  pendants  of  a  greenish-blue 

^Pl%  perfonited  for  stringing  and  made  of  the  celebrated  and 

are  turquoise  or  chalclituitl,  were  found  in  connection  with  a 

keleton  probably  of  a  chief,  judging  from  the  more  than  usual 

gna  of  opulence  wliich  surrounded  him.     These  trinkets  are  ob- 

dnable  only,  so  far  tis  is  now  known,  in  one  locality,  namely,  the 

^'       Mountains  in  New  Jlexico.     Connected  with  these  were 

>  ma^le  of  the  iridescent  pearly  shell  Haliotis,  the  nearest 

iac«  for  obtaining  which  is  the  shore  of  the  Pacific  Ocean. 

In  one  stratum  of  ashes  then^  were  discovered  some  fragments  of 

k&rred  textile  fabric,  very  coarse,  but  unmistakably  twisted  and 

;  hence  wo  may  Infer  that  some  other  clothing  was  in  use 

the  buckskin  g:irnumt.     llie  fibres  of   which  these  are 

could  easily  be  obtained  from  an  ligjive  or  a  yuccii,  fibre- 

ng  plants,  which  abtnmd  in  Utah  and  Arizona, 

be  series  of  objects  obtained  which  forces  itself  most  upon  the 

ktion  was  the  collection  of  earthenware  vessels,  nearly  fifty  in 

er.     The  choicest  lot  was  of  seven  pieces  in  connection  with 

I  skeleton,  associated  with  some  very  neatly  made  arrowheads, 

lat    sttme  with    serrated  edge,  the  turquoise  pendants  above 

fed,  bone  omamenta,  stone  drills,  bone  awls,  red  paint  (for  the 

n,  and  an  exceedingly  sharp  knife  of  obsidian.     Some  of  the 
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better  forms  and  finer  kinds  of  pottery  were  near  children's  skele- 
tons. The  form,  color,  and  ornamentation  of  the^  ware  is  very 
various,  and  the  latter  is  often  elaborate.  Some  pieces  were 
glazed,  that  is,  if  we  are  to  understand  by  this  term  that  the  ves- 
sel has  been  coated  over,  after  it  is  shaped  in  ordinary  clay,  with 
a  finer  earthy  mixture,  which  fuses  into  a  kind  of  glass,  making  |i 
smooth  reflecting  surface.  The  addition  of  an  outer  coating  of 
finer  material  upon  which  to  impress  some  kind  of  ornament  can 
be  shown  also  in  other  instances  from  Utah  and  Arizona  to  be 
very  ancient. 

The  pottery  vessels  when  extricated  from  near  the  interior  of 
the  dwelling  were  entire  and  undefaced,  but  where  they  had 
been  exposed  near  the  edge  or  margin  to  moisture  or  influence  of 
saline  efflorescence  they  were  cracked  and  the  glazing  had  scaled 
off. 

The  quantity  of  broken  pottery  strewn  around  the  environs  is 
only  a  repetition  of  what  may  be  found  in  wonderful  profusion  all 
over  the  adjoining  Territories  of  Arizona  and  New  Mexico.  Ths 
quality  of  the  ware,  the  shape,  and  the  uniformly  diaracteristic 
ornamentation  declare  unmistakably  that  the  tribes  which  manu- 
factured the  articles  are  now  represented  by  their  descendants 
the  Moquis,  Pimos,  and  Maricopas  living  north  of  the  Gila  River 
and  forming  the  tribes  of  Pueblos  or  settled  Indians  of  that  coun- 
try. The  immense  quantity  of  this  pottery  may  be  well  ac- 
counted for  by  remembering  that  in  such  an  arid  country  the 
most  urgent  and  ncver-ceasmg  demand  was  for  water  to  allay 
thirat.  To  provide  for  this  it  was  customary  to  arrange  rows  of 
ollas  or  water  jars  of  large  capacity,  sinking  them  up  to  their 
necks  in  the  siindy  soil  so  as  to  check  evaporation  from  the  surface, 
and,  when  opportunity  served,  to  fill  them  and  thus  keep  a  store 
of  the  precious  fluid  at  hand.  Something  analogous  is  seen  in  the 
rows  of  capacious  jars  of  similar  ware  which  liave  been  found  em- 
bedded in  the  soil  near  the  ruins  of  Nineveh,  in  the  Isle  of  Cypros, 
and  on  the  site  of  ancient  Troy.  Oil  or  wine  or  water,  all  or 
either  of  them,  may  have  been  contained  in  the  latter,  but  the 
fragments  of  pottery  on  these  sites  are  also  very  numerous  and 
similarly  accounted  for. 
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PRf>FES80R    TYNDALUS    EXPEUIMENTS    ON    SPONTA- 
NEOUS  GENERATION,   AND   DR.   BASTIAKS    POSITION.' 


I 


»T  RKV.  W.   n*  DALUKGRlt. 

HE  l;in^^ist  *lifBculty  sarroaodtng  the  question  of  tlni  mode  of 
origiu  of  HO}»tit!  or^anianiB  iu  tliat  of  diacoveriiig  tbeir  life- 
Bfilo.  By  clcnling  with  them  in  aggregations  we  run  told  and 
Hlold  risks.  The  conflict  of  results  by  this  raeanii*,  in  the  most 
Bcoatpliyhed  handa^  lunploying  tlie  most  i-efintd  methotls  during 
tho  past  eighteen  years*  is  a  tiuiBcient  witness.     Repetitions  of 

Ejrim^nts,  and    conflicting   results,  and    exphmations  of   the 
on  why,  and  so  the  cycle  rolls.     Of  course  important  lessons 
in   bioiogy  arc  learned^  but  nut  the  lesson*     And  yet  by  the 
lingH  of  this  complex  and  doubtful  method  alom'  Dr.  Hastian 
intent  t^D  a4?cept  "  abiogeui-sis  '*  as  a  great  fact  in  nature. 
To  those  who  are  best  aeijuainted  with  the  ejcperimcntal  his- 
of  the  subject  for  the  last  twenty  —  but  certainly  for  the 
yeani  this  is  the  more  remarkable.     For  the  weight  of 
ence  is  cert^iinly  not  only  not  in  favor  of  ^*  abiogenesis/ '  but 
Rn  the  strongest  sense  adverse  to  it.     The  moHt  refined,  deli- 
e,  and  continuous  ri'searches  all  point  to  tlie  existence  of  what 
I  III  present  ultra-microscopic  germs.     This,  indeed,  is  directly 
ned  by  the  authors.     A  single  and  recent  instance  will  suf- 
After  a  remarkable  series  of  experiments  detailed  before 
Royal   Society,  Dr.  W.  Roberts  says :  ''  The  issue  of  the 
siry  has  been  to  confirm  in  the  fullest  mannur  the 
I     ^       urns  of  the  panspermic  theory,  and  to  establish  the 
Aclusion  that  luxHtria  and  torulce^  when  they  do  not  proceed 
visible   parents   like    themselves,  originate  from    invisible 
floating  in  the  surrounding  aerial  and   aqueous  media." 
tut  further,  this  has  been  remarkably  sustained  by  analogical 
There  are  putrefactive  organisms  that  elos^^ly  appror- 
to  the  bacteria  in  form,  structure,  and  size.     These  are 
^manadi^^*  or,   as  Professor  Huxley  doubtless  more   fitly 
them,  the  ffeteromita.     They  live  side  by  side  with  tha 
ictena  in  the  same  putrescent  mass,  and  certiiinly  in  the  hiter 
igoa  of  the  disinte^ation  of  dead  organic  matter  are  the  most 
Itive  and  powerful  agents.     From  their  greater  size  they  present 
|baore  promising  field  for  microscopical  research  than  the  bac* 
ria  tbemBelvea ;  and  the  life-history  of  some  of  these  could  be 
Uy  mastered.     I  long  since  felt  that  valuable  aid  might  thus 
i  Extrseu  from  nn  u-iicle  in  Popular  8ci<90Ci*  HovieWp  Luodon,  ApHt,  1876. 
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be  rendered  to  the  discovery  of  the  nature  of  the  bacteria. 
Armed  with  the  best  and  most  powerful  appliances  which  the 
modern  optician  could  supply,  Dr.  J.  Drysdale  and  myself  ven- 
tured on  the  work.  The  results  are  fully  detailed  elsewhere. 
It  need  only  be  remarked  here  that  the  only  Iiope  of  success  was 
in  continnouH  observation  of  the  same  form,  in  the  same  drop  of 
fluid  under  the  highest  powers.  The  secret,  therefore,  was  to 
find  a  means  of  keeping  the  same  drop  under  examination  with« 
out  evaporation.  This  we  did.  The  result  was  that  patient 
work  enabled  us  to  completely  unravel  the  life-history  of  six  of 
these  organisms.  These  life-cycles  cannot  be  here  recounted. 
SuflRce  it  now  to  say  that  each  of  them  multiplied  enormously  by 
self-division  (fission),  but  that  the  life-cycle  in  eiwh  ca$e  began 
and  ended  in  a  distinct  genetic  product — call  them  what  we 
choose,  spores,  germs,  or  ova. 

We  have  here,  then,  important  indications  of  fact  concerning 
the  nearest  allies  of  the  bacteria :  they  develop  from  germs. 

We  have,  besides,  the  weight  of  the  best  experimental  e][idenee 
pointing  clearly  to  the  existence  of  germs  in  the  bacteria  them- 
selves. But  the  microscope  has  failed  to  demonstrate  the  latter. 
Its  finest  powers  and  finest  methods  failed  to  reach  them. 

Happily  at  this  juncture  Professor  Tyndall   has  stepped  in, 
and  with  his  accustomed  brilliance  and  precision  has  opened  up 
the  path  we  noed,     Ifc  has  presented  us  with  a  physical  demon- 
stration   of  the  existence  of  immeasurably  minute   molecules  of 
matter  —  utterly  beyond  the  reach  of  the  most  poiverful  combina- 
tion  of  lenses  yet  constructed — which  are  the  indinpensahle  pre- 
cursors of  bacteria  in  sterilized  infusions}    In  short,  he  h:is  opened 
up  a  new  and  exact    method,  which  must  lead  to  a  scientific 
determination  of  the  existence  and  nature  of  the  bacteria-germs. 
His  bejiutiful  experiments  on  the  decomposition  of  va{>ors,  and 
the  formation  of  actinic  clouds  by  light,  led  him  to  experiment 
on  the  floating  matter  of  the  air,  and  with  what  results  is  widely 
known.     Confined  and  undisturbed  air,  however  heavily  charged 
with   motes,  becomes  at  length,  by  their  deposition,  absolutelj 
clear,  so  that  the  path  of  the  electric  beam  is  invisible  across  it 
From  this,  and  associated  indications,  he  acutely  inferred  '*  that 
the  power  of  developing  life  by  the  air,  and  its  power  of  scatter-  ' 
ing  light  would  be  found  to  go  hand  in  hand ; "  so  that  a  beam 
of  light  sent  a(^ross  the  air  into  which  infusions  might  be  plac^ 
and  examined  by  the  eye,  rendered  sensitive  by  darkness,  might 
^  Nature,  January  27,  1876,  pa};c252,  and  February  3,  piif^e  268. 
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QtUiziHi  with  the  beat  results  in  det€!rroining  the  existenco  of 
cliiirifi*germ8«  To  bring  the  idea  to  a  practical  n«ult  a  ntim* 
nf  ciiamb4«r!4  xx^xvt  cofiHtruetod  with  ghiHH  frotits.  At  two 
site  aides  facing  each  other  a  couple  of  panes  of  gisisa  wore 
lo  aen*«  m  windows,  tli rough  whieh  the  electric  bisam 
A  small  door  was  placed  behind,  and  an  ingenioue 
I  arninged  to  enable  a  germ-tight  pi{>ette  to  huve  fr^ 
&ra],  as  well  as  vertical,  motion.  Connection  with  the  outer 
ir  wan  pri*st^rv#'d  by  means  of  two  narrow  tubes  iit»«Ttitl  air- 
tight intd  thf  t4»p  of  the  chambrr,  Tlie  tul*ej*  wt?re  l»ent  sieieral 
^mes  up  and  down,  *^  so  aa  to  intercept  and  retain  the  particles 
Wriiid  by  «nch  feebU^  currents  as  cliangi*s  of  temj>enitnre  might 
ktiae  to  set  in  betweeii  the  outer  and  the  inner  air/^ 
I  Into  the  bottom  of  the  boxes  wen»  tittetl  air-tight  largo  test* 
pbea*  intended  to  contain  the  liquid  to  be  exposed  to  the  action 
|f  the  niDti4esa  air. 

i  ^*  On  September  10th  the  ttrst  case  of  this  kind  waa  closed* 
**'  -^age  of  a  concentrated  beam  across  it  showed  the  air 

r  to  lie  laden  with  floating  matter.  On  the  18th  it  was 
gain  examine<L  Before  the  beam  ent^re<l,  and  after  it  quitted 
kA  caae^  its  track  was  Tivid  in  the  air,  but  within  the  case  it 
mialMld.  Three  days  quite  sufficed  to  cHU^e  all  the  tlonting 
imiter  lo  be  deposited  on  the  sides  and  bottom,  where  it  was 
ttnined  by  a  ccmting  of  glycerine,  with  which  the  interior  sur- 

t%>l  the  cAse  had  bt^en  purposely  varnished,     H»e  test-tuWs 
then  filled  through  the  pi{)ette,  boiled  for  five  minutes  in 
;li  of  brine  or  oil,  and  abandoned  to  the  action  of  the  mote- 
mMitr 

^■this  way  the  air  in  ita  normal  condition  was  freely  supplied 
^k  infusinns  but  of  mechanically  suspendt.^d  niatt«*r  it  could 
■femoniitrated  that  there  was  none.  And  it  WJia  proved,  with 
deaniess  that  admits  of  no  quibble,  that  infusions  of  every 
mI,  animal  or  vegetable,  were*  absolutely  free  from  putrefactive 
jpnisms,  ^^  In  nn  single  instance  «...  did  the  air  which  hud 
^  proved  moteleaB  by  the  searching  beam  show  itself  to  pos- 
lie  least  power  oU  producing  bacterial  life  or  the  associated 
^rnena  of  putr«^factinn."  But  portions  of  the  same  infusions 
fd  to  the  ciimmcm  air  of  the  Royal  Institution  Laboratory 
Eitinuous  temperature  of  from  (JO''  to  70"'  Fahr*  fell  inva- 
putrefaction  ;  and  when  the  tubes  contuining  them 
nled  to  6U0  m  number  not  one  of  thenj  escaped  infection  — 
Lire  all  ^Mnfallibly  smitten/'     Here  is  irresistible  evidence 

S7 
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that  there  is  a  direct  relation  between  a  mote-laden  atmosphere 
and  bacterial  development.  The  whole  series  of  Dr.  TyndalFs 
exquisite  experiments  is  simply  an  irrefragable  affirmation  of  this 
truth.  The  presence  of  the  physically  demonstrated  motes  is  as 
essential  to  the  i)roduction,  in  a  sterilized  infusion  of  septic  or- 
ganisms, as  light  is  to  actinic  action.  They  cannot  be  made  to 
appear  without  the  procursive  motes  ;  they  cannot  be  prevented 
from  appearing  if  the  motes  be  there.  That  these  are  the  germs 
of  bacteria  by  themselves,  or  associated  with  minute  8{)ei:k8  of 
matter,  approximates  to  certainty  in  the  proportion  of  hundreds 
of  millions  to  one. 

A  beautiful  illustration  of  the  minuteness  and  multitude  of 
the  particles  is  given.  Let  clean  gum  mastic  be  dissolved  in 
alcohol,  and  drop  it  into  water ;  the  mastic  is  precipitated  and 
milkiness  is  produced.  Gnidually  dilute  the  alcoholic  solution, 
and  a  })oint  is  reached  where  the  milkiness  disappears,  and  by 
reflected  light  the  liquid  is  of  a  bright  cerulean  hue.  "  It  is  in 
point  of  fact  the  color  of  the  sky,  and  is  due  to  a  similar  cause  — 
namely,  the  scattering  of  light  by  particles  small  in  comparison 
to  the  size  of  the  waves  of  light." 

Examine  this  liquid  with  the  highest  microscopical  power,  and 
it  appears  as  optically  clear  as  distilled  water.  The  mastic  par- 
ticles are  almost  infinite  in  number,  and  must  crowd  the  entire 
field  of  the  microseoj)e  ;  but  they  are  as  absolutely  ultra-micro- 
scopic as  though  they  had  no  existence.  I  have  tested  this  with 
an  exquisite  ^q  of  Powell  and  Lealand's,  employed  with  a  new 
and  delicate  mode  of  illumination  for  high  powers,^  and  worked 
up  to  ir),OU0  diameters ;  but  not  the  ghostliest  semblance  of  such 
particles  was  seen.  But  at  right  angles  to  a  luminous  beam 
passing  among  these  particles  in  the  fluid  ''  they  discharge  per- 
fectly polarized  light."  "'  The  optical  deportment  of  the  floating 
matter  of  the  air  proves  it  to  be  composed,  in  part,  of  particles 
of  this  excessively  minute  character,"  and  it  is  among  tlie  finest 
of  these  ultra-microscopical  particles  that  Professor  Tyndall  finds 
the  sources  of  bacterial  life.  It  is  almost  impossible  to  conceive 
a  nearer  ai>proaoh  to  certainty  concerning  the  nature  of  these 
minute  particles  than  this.  Their  minuteness,  their  capability  (rf 
being  physically  demonstrated,  the  absolute  necessity  of  their 
presence  to  the  origination  of  bacteria  in  sterilized  infusions  of 
any  and  c^very  kind,  taken  in  connection  with  what  we  knov 
concerning  the  germs  of  the  Heteromita  whose  life-histories  have 
1  Monthly  Microscopical  Journal,  April,  1876. 
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i  studied,  raider  it  eitnply  inevitable  that  we  have  at  length 
reacbinl,   wluit  we  are  jiistiti^'d   in    Wlieving  to   he^  a  genetie 
product  of  the  bacteria  thmugh  wbioJi  their  continuation  aR  or- 
iinistns  in  proeerved*    When  first  I  saw  the  simplicity  and  beauty 
tkia  method^  it  struck  me  that  ita  appliciibility  :i8  a  teat  in 
ikj|p  germs  ^ — kfUfwn  ta  be  such  —  would  have  consider- 
weight;  and  a  muthod  of  emp1<»ying  it  was  sug- 
by  a  fact  in  |XLBt  experience.^     i  had  in.  my  potsHi^si^ion  a 
ion  of  cod*s  head,  which  I  had  kopt  in   use  for  eleven 
It  liad  batH>ine  a  pulpy  mass,  and  in  th**  niifldJi^  *>f  Jan- 
last  it  waa  comparatively  free  from  bacteria,  but  swarmt^ 
two  monads  —  the  fourth  and  sixth  of  the  series  described 
my  ooUeagua  and  niyi^^f.    To  ascertain  their  exact  condition, 
obed  them  on  the  **  continuous  stage**  for  three  consecutive 
and   found  that   both  forms  were  to  be  seen  plentifully 
emitting  »pore.    The  maceration  had  become  very  short  of  mnist- 
lire»  which  served   my  purpose*     I  subjected  it  to  a  dryer  air 
lirtth  a  higher  tempcniture^  and  it  was  not  very  long  in  becoming 
k  moist  pnlpy  mass,  with  sufficient  cohesiveness  to  be  n* moved 
prom  the  vessel ;  and  in  this  condition  it  wa£  placed  in  a  heating 
ibamher,  whicli  wiis  slowly  raised  t43  a  temperature  of  InO^  Fahr., 
tnd  kept  at  this  f4>r  an  hour.     This  was  10"^  Fahr.  highi^r  than 
t>r.  Drysdale  and  myself  had  proved  necessary  to  destroy  abso- 
Mjty  every  adult  form.     The  baked  mass  now  appeared  criieked, 
Pfctis,  and  flaky*     In  parts  it  was  extremely  friable,  ai»d  with 
ittle  pressure  crumbled  into  almost  impalpable  powder ;  while 
^y  friction  a  very  large  pro|Kirtion  was  reduce*!  to  the  finest  dost. 
To  avoid  all  [»ossibility  of  error  tliis  powder  wan  agjiin  exfKised 
El  the  heating  chamber,  spread  over  a  plate  of  glass,  to  a  temper- 
tore  of  140''  Fahr.  for  ten  minutes  —  thus  rendering  the  plea  of 
»ere  desiccation  impossible. 

A  chamber  or  box  was  now  prepared  precisely  like  Professor 
*yiidairSf  except  that  there  were  no  tubes  to  coTnmunicate  with 
|M>utef  air. 

^f^  the  Kesearches  on  the  Life-History  of  Monads  we  had  proved 
mt  they  could  livd^  thrive,  and  multiply  almost  lis  well  in 
ohn*B  **  nutritive  fluid  "  as  in  the  normal  animal  infusion. 
hi«  fluid  is  composed  of  phosphate  of  potash,  sulphate  of  mag- 
msL,  triple  basic  phosphate  of  limen,  tartrate  of  amni<»nia,  and 
iliUed  water.  If  these  iugredienta  are  all  mingled  the  fluid 
speedily  charged  with  bacteria,  unless  hermetically 
I  MoniJiI/  Mkroscopic&l  JottniAl,  xH  SOS,  S<9. 
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aealed,  and  sometimes  even  then.     We  therefore  keep  the  ammo- 
nia in  a  separate  solution,  mixing  them  when  required. 

A  portion  of  the  fine  dust  of  the  maceration  was  now  taken 
and  thoroughly  scattered  through  the  air  of  the  prepared  cham- 
ber. The  condensed  beam  from  an  oxyhydrogen  lime-light^ 
was  thon  sent  through  it.  Its  line  of  passage  was  far  more 
brilliantly  marked  inside  the  chamber  than  in  the  outer  air.  It 
was  deemed  inexpedient  to  insert  the  fluids  while  such  brilliant 
points  were  visible  in  the  air,  and  four  hours  were  suffered  to 
elapse.  The  lime-light  beam  was  still  visible  with  perfect  dis- 
tinctness, but  its  path  within  the  chamber  was  much  less  brilliaint 
and  more  homogeneous  than  it  was  without.  The  fluids  were 
then  ciirefully  mixed,  and  five  small  glass  basins  of  the  mixture 
were  inserted.  The  whole  was  undisturbed  for  five  days.  At 
the  expiration  of  that  time  the  beam  of  the  lime-light  sent 
through  the  chamber  was  absolutely  invisible,  although  perfectly 
clear  in  the  open  air  on  both  sides  of  it. 

The  fluids  were  now  withdrawn.  Ten  "  dips  "  were  taken  out 
of  each  basin  for  microscopical  examination.  In  every  "  dip  " 
—  that  is,  fifty  in  all  —  one  or  other  of  the  monads  appeared^  and 
were  in  a  state  of  active  fission ;  and  in  twenty-seven  of  the 
*'  dips  "  both  monads  were  found.  Bacteria  swarmed  the  field, 
which  of  course  I  fully  expected. 

I  now  took  five  other  glass  vessels,  and  inserted  tliem  with 
great  cure  into  the  now  moteless  air  of  the  chamber,  and  poured 
in,  as  before,  fresh  Cohn's  fluid.  They  were  exposed  for  another 
five  days.  On  careful  microscopical  examination  of  seventy-five 
•'dips"  not  a  slnfjle  monad  of  either  for jn  appeared;  bacteria 
were  feebly  present,  but  of  course  no  steps  were  taken  to  guard 
against  these,  and,  as  before,  they  were  anticipated. 

The  iiir  of  the  chamber  was  again  impregnated  with  dust,  as 
before,  sutTered  for  a  time  to  settle,  and  these  same  vessels  of 
fluids  which  had  yielded  negative  results,  were  again  placed  in 
the  chamber.  At  the  expiration  of  five  days  they  were  again 
examined,  and  one  or  other  of  the  monads  teas  found  in  every 
suecesatvr.  "  dipS^ 

Now  let  it  be  observed  that  there  can  be  no  possible  error  as 
to  the  forms.  They  were  the  identical  species  of  the  maceration, 
with  which  I  am  as  familiar  as  with  a  barn-door  fowl.  What, 
then,  is  t\w  logic  of  these  facts?     Dr.  Tyndall  proves  tliat  bac* 

i  This  was  of  roiirso  vtTv  niurli  less  cnpnlilc  of  "searching"  tban  tlie  electric 
beam  ;  but  it  served  for  the  rougher  end  I  had  in  view. 
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pprin  only  develop  in  sterilized  iBfiLsiotis  when  the  air  around 
ltli<^m  i»  laili^n  with  motca  of  incalculable  nitiUitude  and  exquisite 
■mnuleneia.     Given  tlio  presence  of  these,  and  tlie  development 
mi  bacteria  ia  inevitable.     The  inference  is  that  the  motea  are 
Mmii.     Tbo    above  experiments  show,   that   in  closc*1y  allied 
Septic  organisms^  the  germ*  of  whi(*h  have  been  denionstrated 
and  their  developnientB  watched^  if  the  dry  d^hrii  <>(  a  mace- 
ration in  which  tlieac  forms  are  found  be  scattered  in  the  air 
around  a  prepared  fluids  and   demonstrated    by  similar  optical 
msans^  that  the  said  organisms  develop ;  but  if  the  minute  dust 
ini  the  tUhriit  l*e  optically  proved  to  be  ahanU  none  of  tiio 
aonad  forma  appear.     Here  we  da  not  hypothecate  a  germ,  but 
re  know  Uiat  it  exists  ;  and  its  deportment  in  t§imil»r  conditions 
identical  with  tluit  of  the  assumed  bacterial  germ.     Do  we 
more  irresistible  evidence  that  the  bacteria  develop,  not  d€ 
fi»,  but  from  genetic  products? 
Kow,  imtil  Dr.  Bastian^s  promised  '^  new  results '' '  have  ap- 
1,  I  believe  I  am  justified  in  aCBrming  that  the  strongest 
i  on  which  even  he  relies  for  **  spontaneous  generation  *'  are 
on  pages  175,  180,  of  his  Evolution  and  tlio  Origin  of 
They  are  thus  introduced  :  *'  After  this  I  may,  perhai)s, 
smed  fully  justified  in  quoting  two  nert/  tt/piml  experiments 
the  further  conaideratian  of  those  who  stave  off  the  belief  in 
atan^  iion  —  either  by  relying  on    the   insutlicient 

MIS  i        I  J  the  influence  of  boiling  water,  or  betniuse  of 

following  Pasteur^  Cohn,  and  others  in  supposing  that  cer- 
peculiar  bacteria  germs  are   not  killed  except  by  a  brief 
ire  to  a  heat  of  22V  or  230**  F-     For  even  if  we  could 
^rant  them  these  limits,  of  what  avail  would  the  concession  be 
•  .  .  in  the  fjice  of  the  following  experiments?"     The  details 
if  the  experiments  follow.     They  are  alike  in  method,  and  we 
HU  cancem  ourselves  only  with  the  second,     A  strong  infusion 
i  common  cress,  with  a  few  of  Uie  leaves  and  stalks  of  the 
llants,  were  inclosed  in  a  tiask,  which  was  hermetically  scaled 
rhile  the  fluid  within  was  boiling.     It  was  then  intriHluced  into 
digester  and  gi-adually  heated,  and  afterwards  kept  at  a  tern- 
oiuture  of  270-275'^  F.  for  twenty  minutes^  and  was  retained 
t  a  temperature,  if  the  time  of  heating  and  cooling  be  conaid- 
red,  over  230°  F.  for  one  hour.     This  flask  was  open».Ml  after 
ine  weeks.     The  reaction  waa  Jicid ;  the  odor  was  not  striking. 
>o   microscopical  examination  with  a  j*j  inch  objective  **fA/rt 
tfpeared  more  than  a  dozen  very  active  monadB,*^ 
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Now,  fortunately,  Dr.  Bastian  has  not  only  carefully  measured 
and  described  these  organisms,  but  he  has  drawn  them,  and 
they  are  reproduced  on  the  frontispiece  of  the  book.  He  de- 
scribes them  as  the  ^^Vir  ^^  ^Ji  inch  in  diameter ;  they  were  pro- 
vided with  a  long,  rapidly  moving  lash  (flagellum),  by  which 
granilles  were  freely  moved  about.  But,  besides  this,  ''^  there 
were  many  smaller^  motionless^  tailless  spheriUes^  of  different 
sizes^  whose  body-substances  presented  a  similar  appearance  to 
that  of  the  monads^  and  of  which  they  were  in  all  probability 
earlier  developmental  forms."  ^ 

Now,  by  careful  comparison,  I  find  that  this  monad  is  no  other 
than  the  '^  unifiagellate  monad,"  which  is  the  fourth  in  the  series 
whose  life-histories  were  studied  by  Dr.  Drysdale  and  myself.* 

(1.)  Dr.  Tyndall  has  proved,  in  connection  with  a  host  of 
others,  but  in  a  more  definite  and  precise  manner,  that  in  filtered 
infusions  five  minutes'  boiling  does  kill  every  form  of  bacteria. 

(2.)  He  has  further  shown  that  they  are  propagated  by  de- 
monstrable germs  ow7y,  in  such  infusions  ;  and 

(3.)  This  fact  removes  the  probability  of  their  spontaneous 
generation  to  an  almost  infinite  distance. 

As  to  the  development  of  bacteria  in  infusions  charged  with 
solid  matter,  precise  experiment  of  a  sufficiently  comprehensive 
character  has  yet  to  be  made  on  them,  in  relation  to  the  demon- 
strated germs.  Meantime,  shall  we  accept  "  spontaneous  gener- 
ation "  on  such  ground  as  its  strongest  advocate  has  now  to  offer, 
and  ignore  the  vast  chain  of  facts  copiously  attested  and  con- 
trolled, which  are  in  perfect  harmony  with  the  known  laws  of 
the  entire  organic  world  ?  This,  and  nothing  less  than  this,  is 
what  Dr.  Bastian  inculcates  and  demands. 


RECENT  LITERATURE. 

PiCKERiN(;*8  Elements  op  Physical  Manipulation.*  —  The  first 
volume  of  this  useful  manual  we  noticed  at  the  time  it  was  published; 
the  second,  now  before  us,  is  more  extended  in  its  range  than  originallj 
intended  by  the  author,  and  will  be  still  more  valuable  for  students. 
This  volume  treats  of  electricity,  heat,  mechanical  engineering,  meteor- 
ology, practical  astronomy,  and  lantern  projections.     The  author  suggetti 

1  Evolution,  i)ngc  178. 

2  Monthly  Microscopical  Journal,  xi.  69,  et  seq. 

«  Kiemtnts  of  Physical  Manipulation.  By  Prof.  E.  C.  Pickbrimo.  Part  IL  Kew 
York  :  Hurd  and  Houjjhion  ;  Boston:  H.  O.  Houghton  &  Co-  1876.  Sto,  pp.316. 
$4.00. 
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it  the  laboratory  method  nuy  he  qagiI  to  tea^h  astrooomy  at  sueceia- 
kUt  as  rJiernvfitry  or  f ih y«ici4 ;  and  aeoordiiigly  considerable  i^pace  ifi  given 
tills  subject*  sufiidciit  iiiAtructiong  being  given  to  enable  the  civil 
etigbieer  or  explorer  to  be  able  to  determine  bin  Utttud(%  longitude^  and 
timet  by  the  sextant  or  transit  Hie  chapter  on  lantern  prv>jections  will 
hm  fentid  useful  to  lecturera  on  scieDiitic  topics,  who  need  the  laiitei  u  a« 
a  means  of  illustration,  ntid  to  know  how  Co  produce  the  boat  restilts  by 

K*Biple  and  inei:peuBive  nieaiiB, 
Hatpkk^s  llitroRT  ON  TiiK  Gkoloot  or  CoLOBADoJ  — This  report 
•iJlllWM^SPrtl^^lB^  ^  g^logy*  comprising  the  ob6ervAtioa<)  made 
r  VMMiorlhyiBB  iiid  his  assistants  in  1874.  The  vulumt*  is  mainly 
DM  witli  Uie  reports  of  Professor  Hayden,  Dr.  A.  C,  Peale,  and  Mr.  F. 
M.  Endlicli.  Dr.  Samuel  Angbey  contributes  a  valuable  chapter  on  the 
anrfiuw  geology  of  Nebraska,  and  ftfr.  L.  l-esfpiereux  a  report  on  the 
r<irtiary  flora  of  tlie  North  American  Ligfiitic,  confiiderefl  as  evidence 
the  age  of  the  furmatiou,  with  a  review  of  the  cretac<M>u»  flora  of 
lorth  America;  an  extended  and  very  fully  iltu^trAted  report  on  the 
ncient  ruins  in  Southwestern  Colorado,  by  Mr.  W.  H.  Jackflon,  is  fo!- 
>wed  by  an  inti^rcating  essay  on  the  moilui^rs  of  the  Rocky  MciuntainSf 
Mr.  Ernest  Ingersull,  illustrated  by  some  anatomical  drawings,  tin- 
tar  tlie  bead  of  Topography  and  Geography,  are  reports  by  Messrs* 
leury  Gannett,  S,  B.  Ladd,  A.  D,  Wilson,  and  Franklin  Hhi^wla*  The 
olume  Is  certainly  in  iotereil  and  practical  value  not  behind  its  prede* 

BAtuD's  Aknual  Ebcord  of  Scib?ccb  roB  1875.* — This  volume 

he  found  indi.4[H*nsable  to  the  general  public  and  of  value  to   the 

il  student  who  may  want  a  popular  summary  of  discoveries  in  all 

tmenis  of  science.     We  think  that  the  present  Record  is  more  val* 

ihle  tlian  its  predecessors,  from  the  greater  space  (272  pagts^)  devoted 

the  General   Summary  of  Progress*     Apitende^l  is  a  li^t  of  some  of 

he  more  promiutml  scientific  publications  published  during  1875.     The 

index  gives  evidence  of  careful  editing.     The  present  volume  ia  a 

more  useful  register  of  progress  than  the  others  of  the  series,  and 

jivlDg  as  it  does  a  fair  proportion  of  space  to  American  discoveries,  de* 

ves  the  widest  circulation. 

Rkcent  Mkuoirs  dm  North  AjiERicajr  Maioials.  —  Dr.  Giirs 
Ijnopsis  of  Insectivorous  Mammals  *  is  not  by  any  means  limited  to  the 

t  ArnaioL  litpwi  o/thr  Unilrd  States  Gtoio^ical  and  Gto^aphieat  Sttrveif  i>/  the  Ter* 
Mf  tmbracing  Cxttomdo,  and  partM  a/Adjacrnt  Territories  ;  being  a  iUpori  &/  Pro^ 
f  the  Eijihration  /or  the  Year  1874.     By  F.  V.  lUTDaa.     WsibiligtOQ.     I$76. 
,  pp.  515,     With  niimerucu  iUunimttont. 

Ret^d  €ifSeiencr  and  fndu$iry  /or  l«75.    Edited  by  8.  F.  BAian,  with 

»  of  eminent  men  of  icience^     New  Tork:  llarpet-  and  Brothers.     1S76. 

«5«. 

*  S^i»^P$i§  (f/  fnteciivorouM  MammaU.    Bj  THxonoaa  Gill.     Bulletin  ef  the 

(Tatttd  Sute»  Gcolog-ical  and  Geographical  Surrcv  of  the  TerrlloHw.    No,  9  (pp. 

|b-I24).    Second  Series.    WaAhlngton  :  Goreramcnt  Prmtia^  Office.    Maj  U,  1975. 
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Iiisectivora  of  North  America,  as  it  was  undertaken  partly  in  oontinuation 
of  his  Arrangement  of  the  Families  of  Mammals  and  "  partly  for  a 
general  work  on  the  mammals  of  North  America,**  and  heuce  discojues 
the  charnctcrs  and  mutual  affinities  of  the  insectivorous  mammals  of  the 
whole  world.  To  those  who  are  already  &miliar  with  Dr.  GilFs  former 
excellent  work  in  this  line,  it  will  be  sufficient  to  say  that  it  is  a  work  of 
the  same  thorough  character  as  his  former  essay  on  the  Educahilia^  pub- 
lished in  1872.^  lie  gives  first  a  general  history  of  the  subject,  whidi 
includes  a  critical  notice  of  the  views  of  the  different  systematic  writers 
who  have  given  these  animals  special  attention,  beginning  with  Cavier, 
who  in  181G  first  combined  them  into  a  single  distinctive  group,  down  to 
the  recent  mature  classification  of  Professor  St.  George  Mivart,  first  pub- 
lished in  18G7  and  revised  in  1872.  The  schemes  of  classification  of 
the  leading  authorities  are  quoted  in  extenso^  and  the  gradual  progress 
noted  from  Gray's  crude  and  fanciful  combinations  (1823-1843),  and  the 
later  more  natural  ones  of  Gervais  (1854)  and  Wagner  (1855),  to  the 
more  highly  improved  schemes  of  Peters  (1864),  Mivart,  and  Gill 
(1872)  ;  while  the  retrograde  system  proposed  by  Fitzinger  (1867-1869) 
receives  the  unfavorable  criticism  it  so  well  deserves.  Gill,  in  1872  and 
in  the  present  memoir,  agrees  essentially  with  IMivart  in  respect  to  the 
number  and  constitution  of  the  families,  but  differs  from  him  somewhat  in 
respect  to  their  order  of  sequence  and  combinations. 

Wagner,  in  18r).'>,  first  referred  the  peculiar  genus  GaUopitheeui  to  the 
Insectivora,  which  genus  had  previously  been  associated  with  the  lemurs 
by  some  writers,  with  the  bats  by  others,  and  by  others  regarded  as  an 
isolated  type.  This  recognition  of  its  afiinities  was  subsequently  adopted 
by  Peters,  and  later  met  with  the  approval  of  Mivart  and  our  present 
author. 

The  Insectivora  constitute  the  sixth  order  of  mammals  in  Dr.  Gill*s 
scheme  of  classification,  which  order  he  subdivides  into  two  suborders, 
the  Dermoptera,  consisting  of  the  Galeopithecida^  or  so-called  ^  flying 
lemurs,**  and  the  Insectivora  vera,  including  all  the  other  families. 
These  are  the  Talpidte  and  Soricida  (combined  into  a  ^' superfamily 
Soricoidea)  ;  the  Erinaceidte  (=  superfamily  Erinaceoidea  ;  the  Cenii' 
tidteaud  Potamogalid(E  (=  superfamily  Centetoidea)  :  the  Cftrysoehloridm 
(as  superfamily  Chrysochloroidea)  ;  the  Alacrocelidida  and  l\ipayida\ 
(=  superfamily  Macrocelidoidea),  An  extinct  family  Leptietidea  (Amer* 
ican),  is  also  recognized.  The  order,  suborders,  families,  and  subfamilies, 
are  each  (;laborately  diagnosed.  A  list  of  the  genera  witli  their  syn- 
onymy is  also  api>en(lc<l  as  well  as  a  list  of  the  monographic  essays  treat- 
ing of  the  difierent  groups,  with  also  some  remarks  on  *"  Range  of  Varia- 

1  Arraw/ejneut  of  the  Ftiinilies  of  Mammals.  With  Analytical  Tahltt,  ftrf pared  fir 
the  Smithsonian  Jn*titution.  By  Thkodork  Gill,  M.  1).,  Ph.  1>.  Wiifthington: 
Puhlinhed  l»y  the  Smithsonian  Institutiun,  November,  1872.  8to,  pp.  vi.  98.  (Smilh- 
Huniaii  MiMTcllanvoud  CulIectionB,  230.) 
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tion,**  with  a  •<  geoo^ogical  tree,"  and  romarlcfl  on  the  ••  Oeogmithlcal 
Bobttons  of  the  AmonoAn  species.**     Finally  is  added  an  **  Appendix  '* 

eecHog  th«  American  spedee,  to  which  h  given  a  tahle  of  the  ooii* 
;isrl  charactem  of  the  Sorieid^  and    Talpidm  —  the  only  American 
liec  —  witli  a  sytioptica!  liftt  of  the  general  works  and  apeoial  papers 
lluil  relate  to  tlieni. 

The  foregoing  Imperfect  synoptit  of  Dr.  QWW  excellent  memoir  is 
Retent  to  show  that  it  i»  a  paper  of  very  great  importanco  to  students 
Amenean  mammalogy. 

QrARTKIlLT    BULLKTIK  OFTHK    NcTTTAtL  OBXITnOLOGlCAL  ClTII.' 

first  number  of  this  new  ornithological  jourtial  appears  with  an  ex- 
nt  stcrl  en  graying  of  a  new  species  of  ffflminthofihnga^  from  a  draw- 
made  by  Mr.  Rol>crt  Ridn^way.   The  nine  articlrja  are  hy  Me*8rs.  W. 
i!Wster,  C.  J.  Mayntird,  J.  Warren,  W.  Van   Fleet,  C.  M*  Jones,    H. 
Ilenshaw,  and  H.  Deaue.    The  number  is  well  printed  and  is  credit- 
lie  to  the  club. 

BacasT  B«xiics  and  PAnrnLETS.  —  Elementi  of  PhjRieil   Mftnipnlfttton.    Bj 
van)  C  Pickcrioi:,     Pjirt  IL     New  York  ;  flurd  wjd  Oaoghton  ;  Boston  :  H.  0» 
I^KtOQ  &  Ciu     1876.     Svo,  pp.  316.     $4.00. 
bth  AnnmJ  Be|)ori  on  the  Koxiont,  BoneficUl,  snd  other  Innecu  of  tK«  Rtnie 
TMbiouri.     JefV^rion  Oty.     1876.     Sro,  pp.  185. 

[  Life  of  Urjiel  Pmnnm^    By  lncr«mae  N.  Tarbox,     With  mAps  and  illu«trtt|ioii». 
ekwood,  Bn»okt,  &  Co.     1870.     8ro,  f^p.  3§9.     S2  50. 
J  People  Aut!  ilieir  Emplojcra.    By  W«ih»iigton  GlwicJcn.     Boston  :  Lock- 
:fcookl,  4t(  o,     1876.     r^mo'pp.  S41.     fl.75. 
I'Wonln;  ihdr  Vu^  uml  Abu^.    By  William  Mmtbew*,  LL.  D.    Cbiejigo  :^S.  C. 
4  Co.     1S76.      121X10,  pp.  384.     $2.00.     For  isle  by  1>«  fttid   Shep«rd, 

jiBepcirt  iijMjn  ihe  Invericliratc  PoMili  Cotleeted  lu  Portioni  of  N<*rn4ii,  Umh,  CoJ* 
»,  New  Mexico,  and  AHxonn,  by  pariiff  of  tbo  Exp«clition»  of  1871,  1S72,  \%1\ 
I  1S74,    Bj  Charles  A.  Wliiic.  M,  D.     From  vol.  W.     PaInh^ii tology  of  Hcporl  of 
•'•  Sunri7  UniU'd  Sutra  Eiijfinwr  Depart m«nL     Wa»hitigtun.     187:*.     4 to, 
^  31 9.     21  pUtdi. 

I  Msnaal  of  th^  ApUry.     By  A.  J.  Cook.    Lansing,  Mkb.    1S76.     Svo,  pp.  59. 
JtijfirioQi  Inacctii  ot  Michigan.     By  A<  J.  Cook^     (ffVoni  Report  of  Htaic  Board  of 
pri^LiUunt  for  l><rt  )     LariMfii;^  Mirb.     Svo,  pp.  48. 

p^iitof  il.  vi  Work*  imd  Mviuoiriof  P.  L.  Sclatsr.  IS50-75.     (Printwl 

jr  Private  1 1  tt.)     I^ndon.    1976.     Sro,  pp.  :!2. 

[A  Catalogue  of  the  Publlihcd  Work*  of  I»«ac  Lea,  LL.  D.   From  1817-76.    l-hil- 
fripltta.    1876.    Svo,  pp.  122. 

^jKuntier  Note*  oti  '*  Itie)tj«ionf '*  in  Oemi.     By  Uaao  Lts*    PHUaddpkia.     IS76. 
fe,  pp.  II. 

On  Vivijiajwit  Kehiai  from  ths  Kergmrlrn  Uland*.  By  Alexiinder  A|{aji«U.  (From 
a  Pnpcee^lmn  of  ihe  American  Academy  of  Art*  and  Seitiocc*.)  1 876.  8vu,  pp.  5. 
KotcMon  iliA  Nurib  Afiierican  Qaaold*.  Amia,  L€'(>tdt>»{ca*,  Aclpensor,  nnd  Folyo- 
m.  By  tt.  O.  Wilder.  (Froni  tfcs  Proceeding*  of  the  American  Assodation 
f  tka  Adrancemont  of  Silence,)  Saleia,  Msia.  1876.  Svo,  pp.  4a. 
Ift  Kaian!  lBi»n»i*t<rnt  !  By  B.  a  Wilder.  (From  the  Galaxy.)  New  York 
le*    8»o,  pp*  10. 

I  PnhlUhed  bv  ibc  Club,  at  tlXN)  a  yaar;  •Ingle  numhert.  SO  centj,    Addreu  U. 
f,  13  Bxchancc  V\m:\\  Ba»ton,  Mut.     8vo,  pp,  88. 


1^. 


426  General  Note%.  [July, 

The  Mollusks  of  the  Rocky  Mountains.  By  E.  IngenoU.  (From  Popalar  ScieMC 
Monthly,  May,  1876.)     8vo,  pp.  7. 

Uandl)Ook  for  Young  Sportsmen  ;  a  Treatise  for  the  Amateur  Derotees  of  Field 
Sports  and  Angling.  By  Will  Wildwood.  Milwaukee.  1876.  l6mo,  pp.  W,  25 
cents  postpaid.     For  sale  by  D.  H.  Eaton,  Peotone,  III. 

Concerning  the  Fishes  of  the  Ichthyologia  Ohiensis.  By  D.  S.  Jordan.  (Balletia 
Buffalo  Society  of  Sciences.)     1876.     8vo,  pp.  6. 

Quarterly  Bulletin  of  the  Nuttall  Ornithological  Club,  Cambridge,  Mass.  Vol.  i. 
No.  I.  April,  1876.  Published  by  the  Club.  8vo,  pp.  28.  $1.00  a  year;  single 
numbers,  30  cents.    Address  H.  B.  Bailey,  13  Exchange  Place,  Boston,  Maas. 

Contributions  to  the  Natural  History  of  Kerguelen  Island,  made  in  connection 
with  the  United  States  Transit  of  Venus  Expedition,  1874-75.  By  J.  H.  Kidder, 
M.  D.     Vol.  2.     Washington,  D.  C.     1876.     8vo,  pp.  122. 

Catalogue  of  the  Fishes  of  the  Bermudas.  By  6.  Brown  Coode.  Bulletin  5  of  the 
United  States  National  Museum.     Washington,  I).  C.     1876.     8vo,  pp.  82. 

Bulletin  of  the  United  States  Geological  and  Geographical  Survey  of  the  Terri- 
tories.    Vol.  ii.  No.  3.     Washington,  1).  C.     June  5,  1876.     8vo,  pp.  197-277. 

Ninth  Anni/al  Report  of  the  Trustees  of  the  Peabody  Museum  of  Americmn  Ar- 
chaeology and  Ethnology.     Cambridge.     1876.     8vo,  pp.  56. 

Bulletin  d'Insectologie  Agricole,  Journal  Mensuel  de  la  Soci^t^  Centrale  d'Agricul- 
ture  et  d*  Insectologie,  Entomologie  appliqu^e.  1"  ann<5e.  Nos.  1-5.  Paris,  1875- 
76.     8vo. 

On  tho  Occurrence  of  Eozoon  Canadense  at  Cote  St.  Pierre.  (From  the  Qaarteriy 
Journal  of  the  Geological  Society  for  February,  1876.)  London.  Svo,  pp.  10,  with  a 
plate. 
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BOTANY.i 

SciicENOLiRiON  Torr,  —  This  is  the  name  given  by  Dr.  Torrey  to  ao 
Aspliodelimoiis,  Liliaceous  genus,  founded  on  Phalangium  croceum  of 
Micliaux,  a  native  of  Georgia.  Elliott,  having  what  he  supposed  to  be 
Michaux's  plant,  transferred  it  to  Onu'thof/alum,  and  described  the  petals 
as  white,  with  a  mark  of  doubt.  Later,  Scheele,  in  Linfuea,  xxiii. 
14(5,  publishe^l  an  Ornithogalum  Texanvm  with  white  flowers,  from  Lind- 
heimer's  Texan  collection.  Li  the  Botany  of  the  Mexican  Boundarr 
Survey,  issued  in  1859,  Dr.  Torrey  characterized  the  present  genus  and 
a  species,  S.  Mirhauxit^  referring  to  it  Michaux's  original  plant  **  floribus 
croceis,"  the  plant  which  Elliott  had  taken  for  it,  and  which  was  now 
known,  from  Florida  specimens  collected  by  Mr.  Buckley  and  Dr.  Chap- 
man, to  be  white-flowered,  and  likewise  the  Texan  plant  which  wm 
equally  white-flowered.  The  blossoms  of  these  sometimes  turning  yel- 
lowisli  in  drying.  Dr.  Torrey  too  hastily  concluded  that  Richard,  the 
editor  of  Michaux*s  Flora,  had  mistaken  such  originally  white  flowen 
for  saff'ron-colored,  and  so  changed  the  specific  name  in  order  to  correct 
an  error  while  he  honored  the  discoverer.  Dr.  Chapman,  in  his  South- 
ern  Flora,  adopted  Dr.  Torrey*s  view,  lie  knowing  of  a  white-flowered 

i  Conducted  bv  Prof.  G.  L.  Goodalx. 
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•pede*  of  bii  liutrict;  bol  ho  long  Ago  •xpftMied  to  a«  th«  apinron  tii&t 

llili  oouk!  Imrdljr  he  MkcHaux  «  nrigiimt  speeit^*     Dr,  Wm.  T.  Feajr^  of 

Sftrmniuih,  nettnl  ycuirs  ago  luul  the  good  forluue  to  mt^t  wiili  tlio 

-igiiml  yc]low*6owerec]  species,  aud  the  acut«no««  to  nfiirk  the  diAtinc- 

ai  only  thU  spring  wns  h«  nblci  to  prociirt^  frt»U  «tpiM;inicti8,  mid 

htsm  in  niv  bunds  fcir  cHmfirniAttan*     My  attention  being  tboi 

~to  thiB  ^euiis.  it  wit  not  dlfUcull  to  ascertain  that  my  lamented 

itcf  hiid  brought  logetlisrt  OlMfer  bU  name  of  S.  AUeMatLrit,  three 

ijr  rektod  but  fli«tinct  ipeciot.     lliji  doos  not  include  iUIJ  another 

lant,  of  which  a  tlowering  racemct  only,  eolloct4}d  by  Mr.  Prattaii  in 

ifornia,  bad  been  submitted  to  him  by  Mr.  Doraiid*  and  which,  at  hia 

fttion,  wan  published  in  Durand*8  Plimim  Prttttenian4^    under  tha 

I  of  SchetnalinoH  tilbum^     I  know  nothing  of  tbl^  Californiao  iipi^i(A«, 

it  coruinly  neeri«  confirmation.     I  can*  liowever,  perfectly  id«?nlify 

"iginal   fi}kec'4eft.     When   exiimining   the  Michatixian  ht*rb»rium  at 

rlin  dcs  Plantest  in   1839^  1  eoiiM  find  no  9pt<cimen  of  thiH  rare 

^Plkaian^um  croeeum/'     I  Bought  and  found  it,  however,  in  the  berba- 

i  of  L.  d  Richard,  the  editor  of  ^licbaax ;  and  the  poa«o89or,  AchiUe 

I,  kindly  permitted  me  to  take  a  cJipnule  and  a  ooupJe  of  Howen, 

bicb,  with  my  ootea,  are  still  prearrvod.     Now  that  we  know  there  it 

» yellow-flowerTid  sp<sci«,  I  eannot  doiiht  that  tlii*  is  Mtcbaux*a  plant, 

E»d  it  inhabita  a  di&irici  which  he  repeatedly  traversed.     Atoreover  it  in 

welt   described  by  Nuttall  (Geii.  PL  i.  220),  who  distinctly  stated 

%t  the  flower  ia  **  saftron-yellow/*  a  statement  which  Dr,  Torrcy  must 

ire  overlooked.     The  ipedes  may  be  distinguished  by  tlie  following 

riaf  diagnosis  :  — 

I    (L)  S.  CKOCKUM.  Flowers  salfron-yellow ;  divisions  of  the  {>eriaotb 

edong,  ^nerved  ;  filamenta  nearly  filiform ;  leaves  (arid,  gramineous, 
uii^)  narrow  and  tougher  than  in  the  followrlng,  Phalangium  eroeeum^ 
indtx.  Kl,  i*  VH;  ^iiiu  Gen.  i,  220,  Southwestern  paH  of  Georgia^ 
hOoimttx,  Kcay,  etc* 

1^  (2*)  S.  Elliottii  Feay.  Flowers  white ;  dinaioua  of  the  perianth 
mA  BioatJy  o*nerved ;  filaments  subulate.  Omith^alum  eroceum,  £11* 
fk.  L  S97,  excL  syii.  Sch<9Hoiirion  eroc^um^  Torr.  quoad  syu.  Kit; 
Dbapoi.  FL  483.     S.  Georgia  and  Florida. 

,  (S.)  8*  TexANUM.  Flowers  white ;  divisions  of  the  perianth  oblong* 
iMrved;  fi laments  subulate.  Onttthn^alnm  Tkcomim,  Scbeele  in  /rin- 
jBSh  xxiii.  14(1.  Schmnoiirion  MichaiLru\  Torr.  Hot*  Mex.  I)ound.  220, 
ixcl«fyn.  Miclix.  i&nd  Ell.     E.  Texa^,  and  adjacent  bordtsrs  of  Louisiana. 

S.  axBtrif.  Duraud,  PL  Pratt  in  Jour.  Acad*  Phibd.  n^  ser.  iii,  103^ 
f  California,  needi  oonfirraatiou.  ^  Aaa  Gkat. 

AsttliKita  I?*  TtiiLLiUM.  —  These  are  described,  and  on  tlie  whole  oor- 
eetly*  at  introrsc  in  TViV/iu/ii,  while  they  are  extrorse  in  PitrU,  and  in 
lie  Himab&yan  TriUidium^  which  is  bi*tween  the,  two.  The  species 
af7  tooie^  such  at  T.  cemuumr  having  an  almost  marginal  delilscenee. 
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And  Mr.  M.  W.  Vansdenberg,  of  Fort  Edward  Academy,  New  York,  an 
acute  correspondent,  has  pointed  out  a  marked  exception  in  the  case  of 
Trillium  erythrocarpum.  This  has  the  most  slender  filaments  of  all,  and 
my  correspondent  calls  attention  to  the  fact  that  they  are  inserted  on  the 
divisions  of  the  perianth,  well  above  their  base,  and  the  anthers  are 
plainly  extrorse.  —  Asa  Gray. 

SrouES  OF  Blodoettia  conpervoides.  —  In  Harvey's  Nereis  Am. 
Bor.  there  is  a  curious  figure  of  a  plant  which  he  called  Biodgetiia  con-^ 
fervoideSf  which,  if  it  correctly  represents  the  fructification  of  the  alga 
in  question,  is  entirely  unlike  that  of  any  other  known  alga.  Bomet  is 
of  the  opinion,  from  examining  dried  specimens,  that  the  bodies  figured 
as  spores  are  parasites  of  some  kind.  Mr.  F.  W.  Hooper,  recently  re- 
turned from  Key  West,  gives  the  following  as  the  result  of  his  examina* 
tion  of  living  specimens  of  Blodgettia  :  — 

"  The  figure  of  Harvey  is  curious  indeed.  To  begin  with  the  carious 
net-work  of  fibres  bearing  his  so-called  spores  is,  together  with  the  spores* 
entirely  colorless.  The  anastomosing  fibres  are  made  up  of  short  cells 
placed  end  to  end.  The  cells  are  about  three  times  a«  long  as  broad. 
The  wall  of  the  cell  is  distinct  and  the  contents  colorless.  It  would  seem, 
in  many  cases,  that  the  so-called  spores  are  only  thin  cellules  swollen 
up,  since  they  appear  often  in  the  middle  of  a  filament.  They  are  more 
often  borne  on  a  side  branch  and  are  often  irr^ularly  placed,  looking 
like  a  miniature  bunch  of  grapes.  Tliis  whole  structure  is  not  a  part  of 
the  cell-wall,  but  ramifies  between  the  layers  of  the  cell-wall.  At  a 
proof  of  this  we  have  this  peculiar  arrangement  of  fibres  and  spores  (?) 
continuing  right  through  from  one  cell  of  the  Blodgettia  to  the  next. 
J  am  cerUiin  that  the  filaments  and  spores  (?)  have  walls  distinct  from 
the  layers  of  the  cell-wall  of  the  Blodgettia.  A  cross  section  shows  this 
distinctly.  Generally  two  or  three  layers  of  the  cell- wall  of  Blodgettia 
separate  the  parasite  (?)  from  the  cavity  of  the  cell.  I  can  see  but  little 
reason  for  calling  it  a  unicellular  alga.  Morphologically  it  suggests 
those  Callithamnia  which  have  seirospores."  —  W.  G.  Farlow. 

Botanical  Papers  in  Recent  Periodicals.  —  Bulletin  of  th$ 
Torrey  Botanical  Club,  May.  T.  L.  Brandegee,  List  of  Colorado  Musd 
and  Ilepatica}.  P.  ,1.  Berckmans,  in  answer  to  a  query  by  Dr.  Thurber, 
states  that  Acnnthospennum  xanthoides  and  Clerodendron  Siphonantkut 
were  observed  by  him  (in  1857  and  1873  respectively)  in  Greorgia. 
Professor  Tuckerman  states  that  Willdenow's  description  of  Phiueotm 
multiflorus  was  founded  upon  Cornuti's  plant. 

Annales  des  Sciences  Naturelles,  Botanique^  VI.  Ser.,  II.  Tome,  Nr.  2 
et  .*5.  P.  Duchartre,  Observations  on  the  Bulbs  of  Lilies  (2d  memoir). 
Ch.  Naudin,  Irregular  Variation  in  Hybrid  Plants.  Vesque,  G>mpart- 
tive  Anatomy  of  Bark. 

(hmptei  Rendus,  1876,  No.  14.  M.  Cornu,  On  the  Spermatia  of  Asco- 
mycetes,  their  Nature  and  their  Physiological  Role.    No.  15.  Boussingaolt, 
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The  Growth  of  Ibiit  bigitit  iu  om  Atmotpbere  free  from  Corlioiik 
Acid.  Schneuler,  Action  of  Sulphide  of  Carbou  on  the  Iinecu  iiifegting 
IWlittnji.  No,  16,  A.  Trecul,  On  the  CftpUlary  Tlicor}',  illustrated  bj 
AiDaryllt«iiice^* 

^^lora^  No.  10.  Goorg  Wiutrrt  On  womm  U6tiI«giticMe«  Krnus,  Qn  the 
^prmfttioo  of  llAirs  oti  PotJito  Sprout*.  G«heeb»  Moues  from  the 
wounuiui  near  the  Ehotie.  X)*d  Kreui(M*lhuber,  BraziUun  Licbeoi* 
W-lteji^  The  IiifitteDoe  of  Temp«'raiure  on  Prutopla^iDlc  Movemeui^  (lo 
be  hereafter  »otioed).  RaDwenhoff,  U  Horoy  ProMticJiyiDa  a  Spediil 
Vegetnlite  Ti&iiue  ?     ( Atiswered  itj  the  uegmtivt!*) 

Biduniicht  Zeitutiff^  No.  lo.     Weianer,  On  the  CrjatdUoe  Character 
of  tlic  Waxy  Dcpofiit  on  Cuticle,     flrrfcld,  i)u  Hie  Culture   *»f  certain 
?imgi'     Nu,  10.     lIoUeH,  Oti  lUe  Growth  of  Rout«  of  Augionpt^Tmoui 
anta,  with  Sf>ec  iai  Reference  to  the  Root^Cap*    No.  17.    Sadebcck,  On 
Relation  of  Py ttiium  E«|ut8eti  to  the  Potato  Fungus.     No.  1 8.    Vel* 
>0n  Electricity  iu  Plauta. 

ZOOLOGY. 

Cask  or  Animal  Cummicnsalism. — An  int^rpating  In- 

Boa  of  animal  oommetisalt§fn  came  to  my  notice  recentln  during  the 

rof  ike  United  Stalea  »hip   Portftmouth  among  the  tslandu  of  the 

itattfl  Ooeaxu     I  found  in  the  cloacal  dilatation  of  the  alimenUry  canal 

pa  holothurian  a  crab  belonging  to  a  dans  higher  in  the  scale  of  clasfil* 

c^n   than  any  that  has  yet  been  discovered    iTossessing   parasitical 


it  ia  the  first  inAtauce  to  my  knowleilge  where  a  cmstaoean  of  the 
type  Caiicroidea;  ha^  been  found  living  as  a  **  fvee  messmate  **  within 
body  of  another  animal.  It  belongs  to  the  Jamtly  Porttinidse,  or 
g  crabs  ;  and  it  xa  one  of  those  alierrant  forms,  or  connecting 
niling  iU*s  natiitorial  and  the  gresitorial  species* 
1  ref»re»enls  not  only  a  new  species,  but  a  new  genus;  and  Dana  nn- 
usly  po«si>9«^ed  the  type  of  the  genus  in  a  tittle  indlvidnal  which 
i  oil  ihta  coral  reef  at  Ovolari.  Feejee  Island^.  He  modtfiiKl  an 
exiating  genus  (Luwrareiwi^  White)  in  order  that  tt  might  re- 
Iplve  bis  ipedes;  yet,  in  spite  of  his  modification  there  exists  almost  aa 
|H04i  di^erenc^  tietween  the  two  as  between  two  common  genera  of  oar 
Wn  ooftjiu  Cnrcimu  and  PlnUjt^nichm^  which  are  related  In  the  Banie 
Hay.  White,  in  the  description  of  his  specsea  {LuMdcareinui  pol^ide$}f 
■Ml  dM  it  is  a  powerful  swimmer,  with  thu  tarsi  of  the  posterior  pair 
IfceC  broadly  expanded ;  while  in  Dana's  species  the  tarsi  are  flattened 
I  id  «3i|iiuideil  ia  about  the  same  proportion  as  in  CarcintiM^  a  littoral  ge- 
la,  where  Uit?  lateral  expansion  of  the  tarsna  of  the  last  pair  scarcely  ex- 
»di  that  of  the  three  preceding  pairs. 

Dfttia'fl  apeoies  was  a  male ;  while  the  one  whiell  I  fevnd  was  a  fe- 
ll 10  well  known  that  among  eroiiaMans  il  ii  generally  the  fe* 
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males  that  seek  these  strange  places  of  abode,  while  the  males  live  a  free 
and  roving  existence ;  and  as  the  general  shape  of  the  body  is  somewhat 
different  in  the  two  sexes  under  these  circamstances,  it  is  possible  that 
Dana's  species  is  the  male  form  of  the  one  which  I  discovered.  In  the 
latter  the  carapace  or  shield  is  less  orbicular,  and  more  produced  trans- 
versely ;  while  the  shape  of  the  claws  and  ambulatory  feet,  as  well  as 
the  peculiar  markings  on  each,  are  almost  identical. 

I  propose  for  this  little  individual  the  suggestive  generic  title  Asteda ; 
the  specific  name  holothuficola  will  indicate  her  odd  place  of  abode.  The 
habitat  is  Palmyra  Island,  one  of  the  Fanning  group.  Dana*8  species 
belonirs  in  the  name  genus  under  the  name  of  Assecla  orhicidare,  unless 
further  research  should  determine  it  to  belong  to  the  same  species.  — 
Dr.  Thomas  H.  Streets,  U.  S.  N. 

The  Little  White  Egret  in  Colorado.  —  In  Birds  of  the 
Northwest,  Dr.  Coues  states  that  *'  the  introduction  of  Ardea  candidis- 
sima  Gui.*'  among  the  birds  of  the  region  drained  by  the  Missouri  and 
its  tribuuiries  "  rests  on  its  occurrence  in  Kansas,  as  recorded  by  Pro- 
fessor Snow.''  A  specimen  in  fine  plumage  was  killed  and  presented  to 
me  last  week  (May  4th),  by  Mr.  James  Sevar,  of  this  place.  It  was 
taken  on  the  shores  of  a  small  '*  lake,"  near  the  eastern  base  of  the 
mountains,  thirty  miles  northwest  of  Denver.  The  bird  was  a  ^^  lonely 
pilgrim/'  and  had  wandered  far  from  its  maritime  home.  —  J.  Clarence 
Hersey,  Boulder,  Colorado. 

Sensitiveness  to  Sound  in  the  Shrew.  —  In  the  heavily-timbeied 
forest  ill  the  neighborhood  of  Sheboygan,  Michigan,  on  a  cold  day  in 
October.  187o,  1  caught  a  characteristic  full-grown  specimen  of  Thomp- 
son's shrew  (Sorex  Thompsonii  Baird).  The  pretty  little  creature  had 
been  busy  about  an  old  decayed  stump,  where  it  seemed  to  have  its  home. 
It  uttered  no  audible  cry,  though  at  first  it  made  several  hostile  demon- 
strations, endeavoring  to  escape,  and,  seizing  my  fingers  in  its  mooth 
tried  to  bite  them,  but  the  delicacy  of  its  teeth  rendered  the  attempt  futile. 
Having  no  suitable  place  in  which  to  deposit  it,  I  carefully  wrapped  it 
in  paper,  allowing  its  head  to  protrdde,  and  held  it  in  my  hand.  Some 
sportsmen  were  out  shooting  on  the  bay  about  a  mile  off',  and  the  reports 
from  their  guns  came  to  us  from  time  to  time,  generally  so  much  muffled 
by  the  distance  as  to  be  barely  distinguishable,  yet  the  shrew  invadablj 
responded  to  each  detonation  with  a  quick,  spasmodic  movement,  evi- 
dently of  alarm.  Holding  the  animal  as  I  did,  the  movement  was  imme- 
diately perceptible.  Though  aware  that  the  acuteness  of  the  auditorj 
organs  of  these  animals  and  their  allied  genera  is  most  wonderful,  I  wu 
hardly  prepared  for  so  unequivocal  a  proof  of  its  extreme  sensitiveneii, 
which,  under  the  circumstances,  I  was  enabled  to  test  repeatedly  in  this 
individuiil  Sorex, 

It  was  my  intention  to  preserve  the  animal  alive,  and  take  it  with  me 
on  my  return  home  for  further  experiment  and  a  study  of  its 
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it^  to  my  regret,  oo  ufilulditig  the  paper  while  on  my  wmy  to  the  bauid 

nrhidi  I  wan  Atayiug,  I  fotmd  ihe  threw  had  dieil.     I  huvo  litde  doubt 

i  Umi  it8  death  usm  enured  bj  frlghw  a»  I  haudled  it  mon  CHrtjfuUy 

not  to  hurt  it. 

fc«iDd  outiiUig  of  the  unpleiuiMit  odor  which  i«  aiiid  to  be  flocreti?d  by 

in  gUods  with  which  thia  nutiDJil  is  provtde«l,  mid  which,  In  the 

of  a  rl€cido<i  tnuiikineas»  is  m  apparent  in  the  dtar-noftod  mole.     The 

hud,  however,  voidt^  a  slight  quiiiitity  of  cxcremrnit^  which  ai^t,  I 

ileive,  in  nt^icuia  mortis^  h  common  to  nil  uaimiib^  includiug  mau«  — 

KURT  GiLLSIAN. 

ANTHBOFOJuOQY. 

WVSTKRN     WoRKCti      FlAKKS     AND     NfiW     JlCItSRY     RCJPX    lUVhWr 

NtXT*.  —  CapL  Wm.  A*  .loiies'a  Reconnaisftiitice  of  Northwestern  Wy- 
ing  having  bfeti  reC4?ived  after  tho  proof*jiht»ets  of  my  juijMfr  in  the 
bne  Naturalist  were  corrected  and  retumedt  1  could  not  avail  myaelf 
f  the  very  interesting  remarks  of  Profeaoor  Comstock  on  the  arcbieol- 
of  that  region,  whioh  in  part  refer  to  fl{>ecimenft  »uch  as  ]  liave  de* 
ibed  and  figured  in  thf  article  referred  to*  The  ijiiplemeDUi  described 
PrafeMor  Com  stock  (Figiirea  40  and  41,  p*  260)  are  c?ideotiy  idou- 
with  that  6gured  on  page  331  of  the  NATtiRAttsT  (vol.  jc.)*  Of 
weitern  sp*^dmena  Professor  Cotnstock  remarks,  ^  It  St  icaroeJj  to 
aoppOMHl  that  the$e  rude  splinters  have  ever  subierved  the  purpote  of 
nft  or  other  implcmccits,  although  thern  are  many  of  the  tiaket  of 
definite  thaite»  which  mny  have  been  so  eroploycfl.  It  seems  prob* 
e,  however,  that  a  large  proportion  of  tl^ioM)  which  can  be  referred  to 
particular  form  are  merely  the  rejected  pieces  whidi  have  been 
tied  during  the  proceti  of  manufzicturing  more  perft?4:t  iuipleinents,  or, 
aome  oaa^,  perhaps  thej  are  pieces  fVoni  which  tmaller  arrow-headt 
ive  been  ehtpped.**  1  c-annot  tliink  that  these  specimcnSf  at  Icu^t  hucIi 
jl  tboae  figured,  are  rejcntted  or  H|^H)iled  implements  The  fact  that  the 
pme  forms  occur  in  New  Jtarstry,  associated  with  othera  uf  scarcely  more 
leAniltt  shape,  and  rwt  associated  with  **t$nni11er  arrow-heads/'  h  evi* 
Imoev  I  claim,  of  their  l>cing  finished  implements.  Agahi,  if  **  failures,*^ 
i  it  probalrle  that  there  would  be  that  uniformity  in  shupc^  and  alxe, 
mldi  obUiins  umong  them  ?  Thirdly,  their  outline  »ugg«fits  no  uther 
Ml  of  implement,  such  as  we  know  ;  aa  *'  blocked-out''  javelin  headt, 
pceiv  and  hatchets  arc  welUknowu  shapes  to  the  cotlcotor». 
I  The  similarity  of  the  western  specimens  to  fragments  of  rock,  uti- 
bubledly  naturally  formed,  has  suggested  the  poswbility  of  alt  being  of 
I^Ufal  and  not  artificial  origin.  That  a  fi-agmcnt  of  rock,  accidentally 
ndlioadf  thonld  be  nearly  or  quite  identical  in  outline  with  certain  weU- 
tliowii  forms  of  Indian  relics,  is  i^uite  naturni,  inasmuch  ai»  happily 
liaped  pieoet  of  flinty  stone  were  the  first  tools  used  b)*  primitive  man, 
|mI  iuggeeted,  in  the  course  of  ceuturieSf  the  variations  in  shape  which 
number  and  character  of  their  wants  demanded.     The 
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oldest  stone  implements  would  therefore  bear  most  resemblanoe  to 
broken  pebbles,  and  considering  the  fact,  that  in  New  Jefsej  this  west- 
ern form  is  quite  common,  and  so  found  as  to  place  iu  artificial  origin 
beyond  doubt,  it  becomes  highly  probable,  if  not  certain,  that  the  speci- 
mens figured  by  Professor  Comstock  are  traces  of  the  former  oocupants 
of  Wyoming  Territory,  and  that,  just  as  they  are,  they  subserved  some 
purpose  us  a  weapon  or  domestic  implement. 

Of  their  antiquity  I  can  form  no  opinion  ;  but  as  already  stated  in  this 
journal,  those  found  in  New  Jersey  belong  to  a  far-distant  past,  and  are 
doubtless  traces  of  a  people  antedating  the  red  man.  —  Charles  C. 
Abbott,  M.  D. 

Were  the  Oldest  American  PEorLE  Eskimos  ?  —  In  regard  to  Dr. 
Abbott's  paper  in  the  June  Naturalist,  in  which  the  ground  is  taken  that 
the  Eskimos  represent  an  older  North  American  man,  whom  **  intrusive  ** 
Indians  have  driven  northward  and  replaced,  the  following  considera- 
tions suggest   themselves.     This  view  is  doubtless  inspired  by  the  ef- 
forts of  anthropologists   in    Europe   to   identify  boreal   races   like  the 
Lapps  with  the  pre- Aryan  population  of  Europe.     Virchow  concludes 
that  no  group  of  older  skulls  yet  found  can  be  said  to  agree  with  any  of 
the  living  boreal  types  of  man.     The  argument  rests  on  the  character  of 
the  stone  implements.     Dr.  Abbott  seems  to  rely  for  support  to  the  the- 
ory he  adopts  on  the  "  similarity  of  the  Delaware  Valley  implements  to 
those  of  Europe.**     Hut  there  is  likely  to  be  a  similarity  iu  implements 
between  different  races,  at  the  same  stage  of  culture.     The  view  that  the. 
Lapps  have  suffered  race-degradation  is  interesting,  if  it  can  explain  the 
difference  existing  between   the  older   European  skull   and  that  of  the 
modern  Lapp.     But  although   the  Lapps  are  possibly  degraded  Finns, 
the  explanation  is  not  offered  to  explain  the  wider  relationship  of  the 
boreal  types  existing  with  the  older  European  man.     So  far  as  the  im- 
plements are  concerned  they  are  then  not  of  themselves  sufficient  to  sus- 
tain Dr.  Abbott's   theory  with   regard  to  the  Eskimos.     The  evidence 
from  tradition,  appealed  to  by  Dr.  Abbott,  is  hardly  to  be  trusted.    Per- 
haps no  traditions  as  a  class  are  more   untrustworthy  than   those  of  the 
North  American  huliaus.     They  had  not  acquired   the  faculty  of  recol- 
lecting, one  may  almost  say.     1  do  not  think  it  is  safe  to  say  that  it  has 
been  *'  demonstrated  conclusively  that  some  eighty  thousand  years  ago 
the  last  glacial  epoch  came  to  a  close,"  but,  even  so,  is  it  safe  to  rely 
uix)n  a  tradition  which   refers  back  to  an   event  which  must  have  hap- 
pened (luring  a  remote  epoch  ?    The  question  remains.  Where  did  the  in- 
trusive Indians  come  from  ?     And  in  regard  to  man  do  we  not  find  first, 
that  it  is,  as  a  rule,  unsafe   to  speak  of  ''  autochthones/'  and  that  there 
has  been  replacement  everywhere  ?     At  whatever  point  man  may  have 
originated,  he  has  spread  from  causes   acting  on  himself  from  without, 
such  a.s  those  dependent  on  climate  and  food,  and  then  from  causes  aris- 
ing from  his  advance  in   intelligence  ;  these  latter  movements  may  be 
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cultunvmigrAtiont.     ()r&Titin<;  thai  the  Indian  replaced  th€  older 

who  lived  at  the  foot  of  the  gk<*irr,  and  thai  thin  ahicr  man  ia  rep- 

htcd  by  tlie  existing  E&kinio,  the  conifideration  1  have  prt^^ented  in  a 

rmd  (August,  1875)  before  the  American  AisociatJon,*  that  the 

ration  of  the  Eskimos  depended  upon  the  climate  of  the  poAt-^lacial 

eht  ttiat  they  followed  the  ice  as   naturally  as  the  Uutterllied  and  the 

ndeer,  doea  not  eeem  to  me  to  be  as  yet  invalidated.  -^  A.  R  Grotr. 

A^TiiitoroLoinCAL  Nkws,  — Among  a  large  collection  of  Pai-llte  ma- 

Kiiml  n*c»*ived  from  Major  J.  W.  Powell,  at  the  National  Museum,  em» 

^l|M^cimen!«  of  ihcir   fooii,  furniture  of  the  dwelling,  ve»i*t*lii  and 

clothing,  personal  ornamenls,  implemewia,  weapons,  means  of 

amotion,  pastimes,  art,  music  objects  connected  with  social,  civil,  and 

life,  some  of  the  forms  are  new.     A  knife  i*  of  a  hard,  black 

Die  stone,  polinhetl  over  its  surface  j  the  tnlge  jj*  bt^veled  on   both 

lea,  and  there  are  convenient  notches  for  the  lingers  and  thumb.     A 

jhHible  bottle  is  similar  to  Peruvian  forms,  and  there  is  qui  to  a  variety 

If  tlieae  in  the  co]le<^tion«     A  new  nietho<l  of  hafiing,  which  I  have 

lot  seen  figured,  occurs  in  the  case  of  nine  axes  and  hammers.     The 

jbcttd  Is  the  smooth,  grooved  variety,  some  of  them  having  the  groove 

pU  ftroQod*  and  others  on  three  sides.     In  dl  cases  the  haft  lies  along 

hue  side,  like  a  yoke  on   the  neck  of  an  ox,  and   the  sinew  o^  leather 

fboDg  is  hflayed  back  and  forwanl,  around  both  liuA  and  ax. 

I  Ne«r  St-   Georges,  Southern   Utah,  on  tlie  Santa  Clara  River,  Dr. 

iBdward  Palmer  examined  a  mound  about  ten  feet  high,  oval  in  form, 

ktid  containing  about  half  an  acre*     The  mound  seems  to  have  been 

milt  np  as  follows  :  The  former  inhabitants  cuustnicted  ^mall  dwell ingt 

^stickti,  or  sticks  and  stones,  with  mud  roofi4.     When  one  of  their  num- 

«r  died,  his  remains,  together  with  his  apparel,  implements,  arms,  oma- 

Miita,  and  vessels  of  food  and  water,  were  fastened  up  with  him,  and  the 

rliele  consumed  by  tire.     This  is  proved  by  the  occurrence,  irregularly 

ikronghont  the  entire  mound,  of  strata  of  ashes  in  the  exact  shaj)e  of  the 

round  plan  of  the  house,  and  in  the  ashes  the  skeleton  and  objects  de- 

oarted  with  ttie  corpse.    The  fire-place  in  aU  can  be  located  liy  a  deeper 

lyer  of  ashes.     Snl>sec|nently  earth  was  brought  and  leveled  over  the 

M>t  oo  which  a  new  edifice  was  to  be  erected.    Thui*  the  process  of  ac- 

nBnJation  went  on,  similar  to  what  is  exhibited  on  a  grander  scale  ia 

ke  city  of  Jerusalem  and  other  old  cities  of  the  East* 

We  have  a  continuation   of  the    labors  of  Abbe  Petitot  among  the 

[eKenxies  River  tribes  in    DicUonnaire   de  la  Langue  Deiid  Dindjie 

alootea  Montagnais  ou   Chippewayan,  Peaux  de  Lievre,  et  Louchanx. 

fbBolh^ue  de  Linguisti^ue  et  d'Kthnographie   Amcricaines.     Public 

kT  Alph.  L.  Pinart. 

Th^  Smithsonian  Institution  has  recei%ed  for  publication  an  tllustrated 
Ucle  upon  the  prehistoric  mounds  of  Grant  Ckmnty,  Wisconsin^  by 

^  American  Joarnal  of  Science  and  Arts,  p.  398. 
BB»  ac  —  MO.  7.  JBe  
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Moses  StroDg,  Assistant  State  Greologist  These  investigations  oover  a 
portion  of  the  State  to  which  ver j  little  space  is  given  in  the  great  work 
of  Lapham  in  the  Smithsonian  Contributions. 

An  event  of  considerable  interest  to  anthropologists  was  the  sale  of 
Hon.  E.  G.  Squier*s  entire  library  and  collection  of  archsological  speci- 
mens, on  the  24th  of  April  last. 

The  Archives  de  la  Society  Am^ricaine  de  France,  has  oome  to  hand, 
a  pamphlet  of  four  hundred  pages,  containing,  in  addition  to  the  joonaal, 
etc,  of  the  societj,  treatises  upon  the  Eskimo,  the  Indians  of  the  Great 
Interior  Basin,  the  Californians,  the  Mexicans,  the  Mayas,  the  Peruvi- 
ans, the  Patagbnians,  and  the  Fuegans. 

The  Hon.  Louis  H.  Morgan  is  the  author  of  two  very  elaborate  trea- 
tises on  American  Archaeology.  One,  entitled  Montezama*s  Dinner,  in 
the  April  number  of  the  North  American  Bevtew,  aims  to  overthrow  the 
florid  descriptions  of  Mexican  political  organizations  deduced  from  Span- 
ish authorities  by  Prescott,  Brasseur  de  Bourbourg,  and  latterly  by  H. 
H.  Bancroft.  The  other  is  an  attempt  to  reconstruct  the  ancient  com- 
munal dwelling  of  the  mound  builders  of  the  Mississippi  Valley  frcMO 
the  data  of  excavations  as  compared  with  the  testimony  of  historians  and 
the  evidence  of  the  modern  Pueblos. 

The  following  European  journals,  devoted  to  anthropological  investi- 
gations, can  receive  a  brief  mention  only.  Journal  of  the  Anihropolog' 
teal  Institute^  No.  15,  April,  1876,  contains  papers  on  the  Bhutas, 
on  the  International  Symbols,  on  Rhabdomancy  and  Belomancy,  on  the 
Maories,  and  on  Kitchen  Middens  in  California. 

Revue  d^ Anthropologies  1876,  No.  1,  in  addition  to  the  usual  amooot 
of  valuable  critical  matter  and  bibliography,  contains  original  papers  on 
the  Gorilla,  on  the  Brains  of  Idiots,  on  Stature,  and  on  the  Avares  of 
Daghestan. 

No.  3  of  Materiaux  pour  VHistoire  Primitive  et  Naiurelle  de  t Homme 
is  a  very  interesting  number.  The  following  subjecU  are  treated :  The 
Ossiferous  Cavern  of  Kesserlock  at  Thayngen,  near  Schaffhausen ;  Sep- 
ulture of  the  Laciistriau  Populations  of  Lake  Neuchatel.  (A  short 
critique  of  this  work  is  accompanied  by  full  lists  of  tertiary  diggings, 
quaternary  diggings,  surface  finds,  and  cave  finds.)  Le  Dictionnaire 
Arclieologique  de  la  Gaule.  Reviews  are  given  upon  several  recent  an- 
thropological treatises.  The  article  on  lacustrian  sepulture  is  based  upon 
the  discovery  of  a  tomb  in  excavating  the  foundation  of  a  house  near  the 
remains  of  a  pile-dwelling  on  the  borders  of  Lake  Neuchatel,  between 
Auvernier  and  Columbier.  The  dead  were  inclosed  in  cists,  seversl 
corpses  in  one  grave  interred  from  time  to  time.  This  sepulchre  seems 
to  have  been  in  the  transition  period  between  the  neolithic  and  bronie 
ages,  because  we  have  in  the  same  cist  rude,  bronze  burial  deposits  snd 
uiicremated  bones.  The  further  exploration  of  this  find  is  expected  to 
yield  useful  results. 
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^^^Bte  molt  ititerettlfig  eommttiticfttioD  id  No.  9  of  Oorrttpandenz  Blait 
%1St9  one  by  ticrr  von  Seebach,  on  the  hitherto  diaeovorod  foMil  Ape« 
^jaiA  their  HcUtion  Ui  BlAnkiod. 

^B    Archirto  per  tAntropolagia,  with  the  excejition  of  an  original  mem* 
^nhr  iif>oii  the  Aiithropologj  of  Idiots*  ia  devoted  entirely  to  matters  of 
^Pipectat  intert;«t  to  Italian  anthropologista.     The  following  special  trea- 
ibet  may  be  of  interest  to  the  readers  of  the  Nati?ralist  :  — 

Zor  KeutuiBs  der  Wirkting  der  SkoHopiedie  dea  SchiUlets,  A.  Ecker, 
BtmuMcbweig,  1876*     The  Descriptive  Catalogue  of  the  MtimeaJ  Instru- 

»SiimtJi  in  the  South  Kensington  Moaeutn,  C.  KngeL  Das  Salz.  Dr.  BL 
J.  8chloiden«  Leipzig,  llie  Races  of  Mankind  and  their  Civiliiallon. 
E.  B*  Tylor,  before  the  London  InBtitution,  March  23,  1876.  L'An- 
thropologie,  V.  Topinard,  Pari*,  1876,  1  vol.  12mo,  pp»  xiv,,  574,  Die 
Altesten  Feurzeu«^e,  Dr.  O.  Brichner,  Gicat  iii.,  1876, 

RmmM  Sdfntxjtqiie  of  April  1^  1876,  gives  an  extended  account  of  the 
diseovery  of  an  onaiferous  cave  of  the  polished  stuue  age  at  Belfortt  near 
Cravanche,  Prance.  The  cave  belongs  to  the  Jurassic  jieriod.  The 
loor  is  covered  with  stalagmites,  to  which  no  stalactites  correspond,  and 
fiey  are  arranged  in  a  certain  definite  order,  like  series  of  cromlecha. 
be  bones  are  found  in  the  deprei^ions  between  the  stalagmites  encased 
tlie  caicareoui*  matter.  This  discovery  is  especially  valuable,  becaase 
Bw  nepulchres  of  tlie  j>oHshed-stone  age  have  been  found  as  yet  in  Eu- 
ope. 
The  Jifumal  of  Ute  Anthropological  Inttitute  for  April,  1876,  in  addi- 
lo  articles  already  reported  in  this  magmjctne,  has  a  oompletc  index 
^a!l  the  papers  in  the  following  publications  :  Jaurftal  of  the  Anthropo- 
^ical  Institute  previous  to  the  current  number;  Journal  and  Tramac- 
r  of  the  Ethnological  Society;  Memoir  §  oftht  Anthropological  Socidf 
ff  LomloH,  The  Smithsonian  Institution  it  preparing  a  full  index  of 
ill  its  publication B«  classi^ed  by  subjects. 

L0  Compts  Bmdu  de  h  Pr^miin  Stuion  du  Congrh  Jntemaiional  dti 

dmMcaniit€4t  published  at  Paris  nudcr  the  editornhip  of  Maisonneuve 

lb   Cic,  comprises  two  octavo  votiimes  of  nearly  four   hundred  pagee 

In  addition  to   the  constitution  and  rules  of  the  Societe  Ameri- 

t  de  France,  the  rules  of  the  International  Congress,  and  the  list  of 

,  these  volumes  contain  nearly  all  the  papers  read  at  the  meet- 

i^in  Nancy,     A  wide  field  of  discussion  is  covered,  embracing  essays 

BpoQ  tlie  Phocnieiaus,  Buddhists,  Fou-Sang,  the  lost  Atlantis,  the  voy- 

ifges  of  tlie  Northmen,  and  the  discoveries  of  the  fifteenth  and  sixteenth 

lien  tunes ;  u|ion  tlie  tribal  characteristics^  manners,  and  customs,  culta, 

ptgrations,  and  langtsages  of  the  various  tribes  ;  and  upon  tlie  antiquidea 

if  both  continents.     Although  much  of  the  discussion  is  speculative  or 

Iven  fanciful,  much  of  it  is  very  prolitable  reading,  and  we  do  not  hesi- 

late  to  affirm  that  the  study  of  aboriginal  American  history  was  really 

■romoted. 
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M.  de  Mainof,  secretary  of  the  ethnographical  section  of  the  Russian 
Geographical  Society,  has  announced  to  the  society  that  h€  is  prepariag 
a  complete  treatise  on  Russian  Ethnography.  It  will  appear  in  parts, 
each  containing  a  description  of  one  section  of  the  people. 

The  April  numher  of  Materiaux  contains  a  review  of  Italian  prehis- 
toric bibliography,  for  1875  ;  Studies  on  the  Megalithic  Monuments  of 
the  Valley  of  the  Ouse ;  Superposition  of  the  Solutr^an  upon  the  Mous- 
tieran  at  Thorigne  (Mayenne) ;  The  Lacustrian  Tombs  of  Au vernier, 
and  an  illustrated  article  by  A.  L.  Lewis,  upon  the  construction  of  Meg- 
alithic Monuments  in  India.  Those  who  have  sought  for  a  rational  the- 
ory of  the  manner  in  which  such  masses  of  stone  were  erected  by  unciv- 
ilized peoples  in  Europe,  will  find  a  plausible  explanation  here. 

The  Rhind  Lectureship  in  Archaeology,  in  connection  with  the  Society 
of  Antiquaries  of  Scotland,  founded  by  a  bequest  of  the  late  Alexander 
Henry  Rhind,  of  Sibster,  was  filled  during  the  last  season  by  Dr.  Arthur 
Mitchell,  joint  secretary  of  the  society,  upon  the  question,  "  Do  we  pos- 
sess the  means  of  determining  scientifically  the  condition  of  primeval 
man  and  his  age  upon  the  earth  ?  "  In  consequence  of  a  great  many 
coexistences  of  high  and  low  culture  in  the  same  locality,  and  the  im- 
mense changes  known  to  have  been  wrought  within  the  space  of  even  a 
century,  the  author  comes  to  the  following  conclusions :  — 

(1.)  That  the  very  rudest  known  form  of  any  art  may  coexist  in  a 
nation  with  the  highest. 

(2.)  That  it  would  be  wrong  to  conclude  from  this  that  the  nation 
must  be  composed  part  of  civilized  and  part  of  savage  people. 

(3.)  That  persons  capable  of  receiving  the  highest  culture  might 
practice  an  art  which  belonged  to  the  most  palaeolithic  people.  —  O.  T. 
Mason. 

GEOLOGY  AND  PAUEONTOLOQY. 

Rkcent  Discovkries  of  Extinct  Animals  by  Professor  Marsh. 
—  In  a  lecture  to  the  graduating  class  of  Yale  College,  delivered  in  the 
new  Peabody  Museum,  June  3d,  Professor  O.  C.  Marsh  gave  a  brief 
resume  o^  the  more  important  results  of  his  late  pala^ontological  researches 
in  the  Rocky  Mountain  region.  His  explorations,  which  were  attended 
with  much  hardship  and  danger,  have  been  mainly  confined  to  the  Cretan 
ceou»  and  Tertiary  formations,  and  especially  to  the  vertebrate  fiiuna. 
During  the  past  six  years,  the  expeditions  under  his  charge  have  brought 
to  light  more  than  three  hundred  species  of  fossil  vertebrates  new  to 
science,  about  two  hundred  of  which  he  has  already  described. 

Among  the  extinct  animals  thus  discovered,  were  many  new  groups, 
representing  forms  of  life  hitherto  unknown.  The  most  interesting  of 
these  are  the  Cretaceous  OdontomitheSy  or  binis  with  teeth,  which  consti- 
tute a  new  sub-class,  containing  two  distinct  orders,  namely,  the  Odaniolc^ 
which  hav(^  the  teeth  in  grooves,  and  the  OdontoiormcBj  with  teeth  in  dis- 
tinct sockets.     The  former  were  swimming  birds  of  gigantic  size^  with 
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mdimcifitiirj*  wings,  And  the  vertebrae  as  in  mcxlern  birds.    The  tj{>e 
ii  Huptr^mii^  and  tljn*«  sptKriea  arti  kxiowti,     The  secoud  order 
i  Mi  present  ouly  ftmall  birdi  with  powerful  vringSi  and  bic<)noave 
The  type  genas  is  Ichthyomii^  and  the  geotogicnl  horizon  h 
ppcr  Crpt4Mx*o«8,     Anotlicr  discovery  of  iroportAnci*  from  tht*  same  for- 
sUon  iriu  ptt^nidactyls,  or  flying  reptiles,  the  (Srst  detected  hi  ihin  conn* 
These  are  of  much  interest  on  ■ceonut  of  their  euormoufl  »ize,^ — 
having  a  spread  of  wings  of  more  than  twenty^flve  feet,  —  but  es- 
Jly  as  they  were  dentituto  of  teeth,  and  hence  resemble  recent  birds* 
They  form  a  new  order  Pi&ranodontta^  from  the  typical  genus  Pteranodfun^ 
six  species  of  which  are  now  known.     With  these  fossils  were  found 
large  numbers  of  Mosasaurotd  reptiles,  and  remains  of  more  than  five 
Biundrod  different  individuals  were  collected.     These  proved  to  belong  to 
Bwo  new  families,  7)flft$auridt^  and  Edf^imfturidm*     Some  Qt  the  former 
Hu4ained  a  length  of  sixty  feet,  whilt«  the  bitter  were  much  shortiT,  the 
smallest  being  leas  than  ten  feeL    These  groups  iticlude^l  i^veral  new 
genera  and  many  species.     This  large  series  of  specimens  ertablrHi  Pro- 
fessor I^Iarsh  to  clear  up  many  doutuftd  points  in  the  structure  of  these 
reptiles,  and  to  determine  that  they  possessed  hind  fMMhllef>,  and  were 
eof^eredi  In  part  at  least,  with  bony  dermal  scutes*     Many  other  birds, 
tpttles,  antl  fishes  were  found  in  the  sitme  Cretaceous  strata* 
The  discoveries  of  Professor  Marsh  and  party  in  tlie  Tertiary  of  the 
Test  were  of  no  le^^s  importance*    The  most  interesting  are  those  made 
two  Eocene  lake-basliit  between  the  Rocky  Mountains  and  the 
alch  Range.     These  basim  were  explored  by  Professor  Marsh  in 
$70«  and  their  Eocene  age  then  first  determined^     His  explorations  ill 
nigion  have  secured  to  science  over  one  hundred  and  fifty  species  of 
'  Tertebrates,  most  of  them  widely  different  from  any  hitherto  known* 
he  most  remarkable  of  these  are  the  gigantic  raaranmls  of  I  he  new  order 
^nac^ruia^  the  tyf>e  genua  of  which  is  Dtnotertu.     Tliese  animal n  nearly 
iled   the  elephant  in  size,  but  the  limbs  were  shorter.     The  gkull 
armed  with  two  or  more  pairs  of  bom-cores,  and  with  enormous 
nine  tn»ks,  similar  to   those  of  the  walrus.     The  brain  was  projwr- 
Dcially  smaller  than  in  any  other  land  mammal.     Three  genera  and 
species  are  known.     Remains  of  more  than   one  hundred  dis- 
t  individuals  were  obtained,  and  are  now  in  the  Yale  Museum.     The 
fitta  are  another  new  order  of  mammals  discovered  in  tlie  same 
ne  deposits.     They  possess  many  remarkable  characters^  which  iudi- 
afRiiities  with  the  Carnivores,  Rodents,  and  Ungulates.     There  are 
jwo  well-marked  families,  the  TiUothrridtB^  from  the  typical  genus  7\llo- 
Nkm'fiffi,   which   has   rodent-like   incisors;   and    the   StyUnodo$itida^    m 
fhXth  all  the  teeth  grew  from  persistent  pulps.     The  largest ^f  these 
teoliar  animals  was  about  the  size  of  a  tapir.     One  of  the  most  inter- 
Ittog  discoveries  made  by  Professor  Marsh  in  the  Eoceue  of  Wyoming 
hss  tbe  remains  of  (Juadrumana,  the  first  found  in  tlie  strata  of  America. 
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These  early  Primates  appear  to  be  related  both  to  the  lemnn  of  the 
Old  World,  and  to  some  of  the  South  AmericaD  monkeys.  Two  fiunilies 
are  known,  the  LemuravidtB^  from  Lemuravu$^  the  principal  genus,  whidi 
has  forty-four  teeth,  and  the  Limnotheridte,  which  have  not  more  than 
forty.  The  latter  group  is  rich  in  genera  and  species.  Among  the 
other  Eocene  mammals  dbcovered  were  marsupials  and  bats,  not  before 
known  in  a  fossil  state  in  this  country.  One  of  the  most  important 
Eocene  mammals  found  was  a  small  ungulate,  which  is  the  oldest  proba- 
ble ancestor  of  the  horse.  It  was  about  as  large  as  a  fox,  and  had  foor 
toes  before  and  three  behind.  The  genus  was  named  Orohippus,  and 
several  species  were  discovered.  These  remains,  in  connection  with 
others  from  the  later  tertiary,  enabled  Professor  Marsh  to  trace  the  Ime 
of  descent  which  has  apparently  produced  the  modem  horse.  In  addi- 
tion to  the  Eocene  mammals,  many  species  of  birds,  serpents,  lizards,  and 
other  vertebrates  were  collected. 

The  discoveries  made  by  the  same  expeditions  in  the  Miocene  and 
Pliocene  lake-basins  of  the  Rocky  Mountains  and  Pacific  coast  were 
likewise  very  numerous,  and  many  new  forms  of  animal  life  were  brought 
to  light.  One  group  of  mammals  found  in  the  early  Miocene  of  Oregon 
is  allied  to  the  modern  BhinoceroSy  but  differs  in  having  a  transverse  pair 
of  horn-cores  on  the  nasal  bones.  The  genus  was  called  Diceratherium^ 
and  one  of  its  species  is  the  oldest  known  member  of  the  Rhinoceros 
family,  if  not  its  progenitor.  The  most  remarkable  mammals  found  b 
the  Miocene  were  the  huge  Brontotherida,  which  are  apparently  allied 
both  to  the  above  group  and  to  the  Eocene  Dinocerata.  They  equaled 
the  latter  in  size,  and  also  had  an  elevated  pair  of  horn-cores  on  the 
maxillary  bones.  One  genus  of  this  family  was  previously  known  by  a 
few  imperfect  specimens.  Besides  Brantotherium,  several  other  new 
genera  of  this  group  were  found,  represented  by  portions  of  over  two 
hundred  individuals.  With  these  remains  was  discovered  a  genus  of 
small  cquines,  MesohtppuSj  about  as  large  as  a  sheep,  and  having  three 
toes  on  each  foot,  with  an  additional  "  splint  *'  bone  on  those  in  front, 
thus  forming  an  interesting  Miocene  link  in  the  genealogy  of  the  horse, 
completed  by  the  Pliocene  genera.  Over  thirty  species  of  fossil  horses 
were  collected  in  these  formations.  Among  the  interesting  animals  ob- 
tained in  the  Pliocene  deposits  were  two  species  of  large  Edentates,  the 
first  tertiary  representatives  of  this  order  from  America.  They  belong 
to  a  new  genus,  Morotherium.  There  were  also  found  large  numbers  of 
rhinoceroses,  cumels,  Suillines,  and  other  mammals,  as  well  as  many 
birds,  reptiles,  and  fishes. 

A  study  of  the  large  series  of  extinct  animals  thus  collected,  and  now 
in  the  Yale  Museum,  promises  to  throw  much  light  on  the  development 
of  life  on  this  continent,  and  Professor  Marsh  has  already  drawn  from 
them  some  important  principles.  One  of  these  relates  to  the  sixe  and 
growth  of  the  brain  in  mammals,  from  the  beginning  of  the  Tertiarj  to 
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preaenl  Ume.  The  ocmdiiaioiii  reiohed  may  be  brieflj  autod  m 
llowH  :  /Vriir,  aU  teniarj  mammalH  had  tmall  brains  ;  $€etmd,  ilwrtt  was 
a  gnuiual  iAcreaac  to  tbe  ttce  of  tho  brain  during  this  ^leriod ;  thirds  tliis 
Inemut^  was  mainly  confiniscl  to  the  cerebml  hrmi»ph<?r<^8^  or  higher  por- 
llfMi  of  the  briun  :  fourth*  in  some  groups,  the  eotivoluitons  of  tlie  brain 
hm^t%  gradually  beoomo  more  compliciited ;  fiftK  in  ^ome,  the  cerebellum 
mod  olfactory  lobes  have  even  diminished  in  size.  There  is  some  evidence 
tbftt  the  same  general  taw  of  brauj -growth  holds  good  Ibr  birds  and  rep- 
tilea  ftoiD  the  Cretaceous  to  the  present  time. 

Sooie  additional  conclusions  in  regard  to  American  Tertjary  mammah^ 
•0  Hf  M  noyf  known,  mre  as  follows:  Fini,  a  11  the  Ungulaia  from  the 
Eocene  and  BUooeiie  had  upper  and  lower  meisars ;  aeond^  M  Eocene 
md  Itioeene  mammals  had  separate  scaphoid  and  lunar  booes;  ikitd^  all 
mannntlf  from  these  Ibnoations  \md  separate  metapodial  bonea* 

In  eoEicIujiton,  Professor  Mamh  stated  that  his  work  in  the  field  wia 

w  cascntially  completed,  and  that  all  the  fossil  remains  eollected,  and 

part  deecribed,  were  now  in  the  Yale  College  Museum.     In  future,  be 

devote  himself  to  their  study  and  full  desk^ription;  and  hoped  at 

it  day  to  make  public  the  complete  results. 

Extinct  Coral  Rkkf  at  Baiiia.  —  The  Geological  Commission  of 

i]  has  just  been  e^tamining  with  a  great  deal  of  interest,  in  the  Bay 

Bahia,  an  extinct  reef,  which  would  need  little  more  than  an  intei^ 

gltng  with  geological  strata  to  make  it  resemble  some  of  the  lime* 

furmations  of  the  United   States*     Opposite  the  city  of  Bahia  is 

and  long  island  of  Itaparica,  which  extends  in  nearly  a  north* 

and  aouthwest  direction.     It  is  formed  of  cretaceous  rocks  which 

slong  a  large  portion  of  the  shore,  and,  outcropping  underneath 

water,  afford  good  foundations  for  coral  growth.     The  reef  we  bmve 

iliooed  is  a  fringing  one,  extending  along  the  middle  part  of  the 

side  of  the  island,  for  a  distance  of  about  eight  nautical  miles, 

id  di&tjint  from  the  shore  from  one  eighth  to  one  quarter  of  a  mile.     It 

Ipparently  follows    a  line  of  outcrop  of  cretaceous  sandstone,  and  b 

pmie  up  mainly  of  a  few  species  of  corals  and  of  nuUipores,  the  latter 

pnB  eeeming  to  contribute  the  greatest  amount  of  matt>ria1  to  the  reet 

Ibuming  along  the  reef,  we  find  that  it  varies  in  width  from  sixty  to 

iearly  two  hundred  feet ;  at  extreme  low  tide  its  height  above  the  water 

b  aboQl  ibur  and  one  half  feet,  and   this  height  does  not  vary  much 

pro^gboot  its  entire  length.     At  high  water  the  reef  is  covered  by  the 

pea,  which  almost  constantly  breaks  upon  it,  and^  as  the  entire  reef  faces 

Km  ooean,  in  times  of  storm  a  heavy  line  of  breakers  is  formed  outside 

t  the  shore.     Then,  even  at  low  tide,  the  sea  often  breaks  entirely  over 

10  reef  and  noakes  an  examination  dangerous.     There  are  numerous 

penings*  or  barroM^  through  which  small  boats  can  enter  and  find  a  safe 

■rbor  within.     At  the  southern  end  it  becomes  broken  up  and  liea  in 

portions.     The  reef  has  sometimes  a  single  elevation  above 
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low  water,  at  other  times  two  ;  where  there  is  one,  it  is  broad  and  quite 
level,  with  only  slight  irregularities,  often  broken  into  bj  pools  and 
short  channels ;  where  there  are  two,  the  lower,  which  has  a  varying 
height,  is  broad,  resembling  the  above,  and  near  the  outer  edge  it  rises 
into  a  narrow  upper  level,  very  irregular  and  generally  covered  with 
barnacles.     These  two  series  graduate  into  one  another.     The  outer 
edge  of  the  reef,  after  rather  a  rapid  descent  from  the  higher  levels, 
descends  gradually  under  the  water,  but  the  sea  has  been  so  rough  the 
past  mouth  as  to  prevent  an  examination  far  down.     The  inner  edge  is 
quite  abrupt,  descending  thus  to  the  bottom,  and  generally  has  numerous 
outliers.     The  total  height  of  the  reef  above  the  bottom  inside,  is  only 
about  seven  to  ten  feet,  and  often  very  much  less  from  an  aocomulatioD 
of  material  there.     In  breaking  into  the  upper  part  we  always  find  a 
simple  nullipore  growth,  layer  upon  layer,  and  so  compact  and  hard  as 
to  often  break  the  edge  of  the  chisel  broadly  off  in  vain  endeavors.     In 
the  lower  levels  we  find  huge  heads  of  Acanthcutraa  BrazilienstBj  and 
more  rarely  Jleltastraa  aperta.     Sideroitraa  iteUala  is  abundant,  and 
generally  of  large  size.     We  also  find  some  immense  growths  of  Milk» 
pora,  but  even  here  the  NtiUiporas  are  the  most  common.     The  outer 
coating  of  the  reef  is  of  a  brown  color  and  all  looks  alike  from  the  dead 
encnisting  nullipores.     What  is  the  life  of  the  reef?     Only  a  few  bor> 
ing  animals,  now  and  then  a  specimen  of  Symphyllia  Haritiiy  Sidemsinea 
stellcUa,  or  a  small  Favia  in  the  tide  or  open  pools.     Sea- weeds  are 
very  abundant,  and  there  is  generally  a  rich  nullipore  growth  on  the 
outer  edge  of  the  reef,  for  a  short  distance  above  low-tide  level.    We 
know  from  the  raised  beaches,  that  the  shores  around  the  bay  have  all 
been  elevated  at  rather  a  late  period,  and  the  reef  was  undoubtedly 
raised  at  the  same  time.     Thus  the  destruction  of  the  life.     It  would 
seem  as  though  the  reef  had  been  a  coral  one,  but  coming  into  the  action 
of  the  waves,  only  nullipores  could  grow,  and  not  a  single  coral  exists 
in  the  upper  portion.     The  bottom  inside  of  the  reef  has  a  thick  bed  of 
fragments  of  the  same  corals  we  mentioned  above,  and  in  addition  im- 
mense numbers  of  the  fragments  of  Mussa  Harttiiy  which  has  not  yet 
been  found  alive  in  the  bay  of  Bahia.     This  deposit  is  more  or  less  con- 
solidated, and  the  material  composing  it  must  have  been  broken  from  the 
reef  duruig  the  period  of  its  elevation.     Then  probably  all  the  more 
fragile  portions  were  swept  inward  by  the  waves  to  form  this  broad 
layer,  which  consists  most  largely  of  Millepora  and  NuUipora,    The 
former  must  have  been  dead  ere  it  was  broken  off,  as  the  specimens  are 
generally  covered  over  above  with  a  coating  of  NuUipom.  —  R.  Bath- 
bun. 
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N's  DiscovuKiEa  i?r  ArniCA. —  Lieutenant  Cwneroa  giiTQ 
aeocvstit  of  Im  wmlk  from  Lftke  Tiuigmnyika  to  the  west  coast  af  the 
tioeni,  At  A  medtiiig  of  the  Rojal  Geogniphtciil  Society,  held  April 
lltfa.  Ue  md,  aeoof^iog  to  tlto  Gto^raphical  Magazine  for  ^Iny^  thiU 
cf  lib«  csouniry  from  the  Tftnganyiku  to  the  weit  conist  is  one  cif 
|)6nkjibli^  richness.  There  are  metalB,  iron,  oopiier^  silverf  and 
gold ;  ooal  alio  is  found  ;  vegetable  products,  palm«oil«  cotton,  nutmegs, 
MTeral  aorta  of  pe{)(>or  and  oofTee,  all  growing  wild.  The  (people  culti- 
¥mla  tevarml  other  oil-producing  phuits,  such  as  ground-nuts  and  teni 
Tlie  Arabs,  as  far  as  they  baye  come,  ha?6  introduced  rice,'whaat, 
and  a  few  firuit-trees,  all  of  which  seem  lo  flourish  well.  The 
of  Bihe  and  Hailunda  nre  sufficiently  high  al>ove  tlie  sen  to  be 
rly  adapted  for  Knropean  occupation,  and  would  produce  w hat- 
may  be  grown  in  the  south  of  Eurojie*  Thu  oranges  which  Senor 
osalves  had  planted  at  Bihe,  whore  he  had  been  settled  for  over 
years,  were  finer  than  any  I  ha«i  ever  seen  in  Spain  or  Italy.  He 
had  rosea  and  grupes  growing  in  luxuriance. 
Tba  main  point  of  the  discoveries  I  made,  I  believe  to  be  the  counec- 
n  of  the  Tanganyika  with  the  Congo  system.  The  Lukuga  runs  out 
the  TanganyikiL,  and  there  is  no  place  to  which  it  can  run  but  to 
fwa»  which  it  joins  at  a  short  distance  below  Lake  Moero.  The 
I  ha?a  taken  prove  most  conclusively  tliat  it  can  have  nothing 
to  do  with  the  Nile ;  the  river  at  Nyangwd  being  between 
and  1^00  feet  above  the  sea,  while  Gondokoro  is  over  IGOO  feet. 
also  in  the  dry  reason  the  flow  of  the  Lualaba  is  about  1 2ti.000 
feet  per  4>econd ;  that  of  the  Ganges^  which  is  £sr  larger  than  the 
being  not  more  than  80,000  cubic  feet  per  second  in  tlood-time,  and 
of  the  Nile  at  Gondokoro,  below  where  all  the  streams  unit<%  is  be- 
eeo  40,(K}0  and  5(^,0<m3  feet  per  second.     Many  large  rivers  How  Into 

Lualaba  beluw  Nyangwe. 
There  is  In  the  cetitre  of  Africa  a  water-system  which  might  be  utal* 
ibr  commerce,  which  has  no  equal  upon  the  face  of  the  globe.  Be- 
the  large  afBuents  of  the  Congo  and  the  bead-waters  of  the  Zam- 
a  canal  of  between  twenty  and  thirty  miles  across  a  level,  sandy 
!,  would  join  Uie  two  systems,  and  the  River  Chambezi,  which  may 
accepted  as  the  head  stream  of  the  Congo,  ought  to  be  navigable  to 
tithin  two  hundred  miles  of  the  nortli  of  Lake  Nyassa.  To  the  east* 
feard  of  Lovatc  ivory  is  marvelously  plentifU* 

The  blot  u[>on  tliis  fair  country  is  the  continuance  of  tlie  slave  trada, 

ibsch  b  carried  on  to  a  great  extent*  to  supply  tliose  countric^s  which 

|?e  already  had  their  population  depleted  by  the  old  coast  trade.     The 

like  Kasougo  and  Meta  Ya&,  are  utterly  and  entirely  irresponai* 

B,  And  would  give  a  man  lenve,  for  the  present  of  two  or  three  guns,  to 
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go  and  destroy  as  many  villages,  and  catch  as  many  people  as  he  coold 
for  slaves.  The  Warua,  especially,  although  holders  of  slaves,  would 
rather  die  than  be  slaves  themselves.  I  have  heard  instances  of  their 
being  taken  even  as  far  as  the  Island  of  ^Zanzibar,  and  then  making  their 
way  back,  single-handed,  to  their  own  country.  The  only  thing  that 
will  do  away  with  slavery  is  opening  up  Africa  to  legitimate  commerce, 
and  this  can  be  best  done  by  utilizing  the  magnificent  water-systems  of 
the  rivers  of  the  interior. 

MICBOSOOPY.i 

Wythe's  Illuminator.  —  Dr.  J.  H.  Wythe  recommends  for  oblique 
illumination  a  right-angled  prism  with  a  plano-convex  lens,  cemented  to 
and  covering  one  of  its  narrow  sides,  and  an  ordinary  French  triplet 
fastened  to  the  other,  close  to  the  farthest  angle.  Arranged  with  the 
plano-convex  lens  directly  downward,  tlie  axis  of  the  triplet  would  he 
horizontal,  and  a  horizontal  cone  of  achromatic  light  would  be  furnished ; 
while  by  slightly  tilting  the  apparatus  an  available  and  extremely 
oblique  illumination  is  obtained. 

San  Francisco  Societt.  —  At  the  annual  reception  of  this  society, 
twenty -two  members  exhibited  a  large  number  of  objects  from  the  min- 
eral, vegetable,  and  animal  kingdoms.  The  intelligent  classification  of 
the  views  was  a  notable  improvement  upon  the  management  of  too 
many  exhibitions  of  this  kind. 

Bliven's  Photographs.  —  Mr.  R.  H.  Bliven,  of  Elmore,  Ohio,  Is 
now  supplying  good  photographs  of  a  large  variety  of  objects.  He  also 
makes  to  order  photographs  of  any  suitable  slide.  Such  pictures  of 
familiar  objects  are  very  interesting.  They  are  doubly  important  if  the 
slides  are  particularly  choice  or  rare,  as  a  partial  protection  in  case  of 
accident  to  the  objects  themselves ;  while  for  educational  purposes  they 
are  often  available  under  circumstances  where  a  resort  to  the  microscope 
itself  would  cause  too  much  interruption  or  delay. 

Aperture  of  an  Objective.  —  [Mr.  Tolles  contributes  the  follow- 
ing note  in  regard  to  the  aperture  of  an  objective  marked  180°,  which 
was  sent  to  London  some  years  ago,  and  has  been  the  object  of  no  little 
discussion  ever  since.]  , 

The  diameter  of  the  exposed  front  surfiice  of  an  immersion  objective, 
is  given  as  .043'',  the  point  of  focus  as  obtained  by  using  only  the  rayi 
emerging  from  the  front,  comparatively  near  to  the  axis,  =  .013'^  and  a 

diagram  is  given  (Figure  25),  as  con- 
clusive against  anymore  than  118°  of 
air-angle  in  the  objective.  But  the  ob- 
jective was  marked  180°  of  air-angle. 
A  year  afterwards  the  author  of  the 
Fio.  26.  diagram,  Mr.  Wenham,  communicttei 

another  item  relating  to  the  angular  aperture  of  the  same  lens.  He  gires 
1  This  department  is  conducted  by  Da.  R.  H.  Ward,  Troy,  N.  T. 
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Ui8  graatfltt  thickniHv  of  glass  cover  whicli  It  would  work  through  m 
.Old",  ttfiil  1  will  iupjilj  the  triangle, 
(Figure  26)  to  suit  the  new  dUtauce 
infill 

ired  bj  the  oatatde  lines,  we 
I  litre  a  bdMitn  angle  of  lOO"". 
whole  opening  of  Uie  front 
^an  ohjeotive  of  quiu?  mo<lenit<> 
r,  even,  is  aeldom  ufte<L    Accord* 
|iy,  oeftrlj  •  jmx  of  intenal  aguia  ****  -'^ 

bmriiig  elapeed,  he  gives  the  utilized  aperture  of  the  fn>nt  Unit,  front  aur- 
,  aa  M^^K    The  triangle  iboa  be- 
08  the  dotted  lines  make  it  in 
27),  which  I    contribute   to 
Dent,     It  shows  180'^  inev- 
fcr  a  dry  mount,  or  as  clodelj 
that  iDoideiic^  =  W  of  obllquitj 
be  practacal]  J  oooaidered,  and 
^^ffisretioe  between  62''  and  Sti^ 
rljr     an     Increaae    for     balsam  im.  it. 

aU  over  what  a  dry  lens  can  have. 

fiu7t  is  that  the  ray  emerging  into  air  at  the  extremeat  distance 

i  the  axis  lor  the  in-air  utilixed  area,  hugs  the  suH^ce  of  the  lens, 

sing  the  air  parallel  to  it.^ —  R  B.  ToLtXS,  Boston,  May  5,  1876. 

OXA.LATB  or  AsPARAGiNE. — Mr.  d  CL  Merriman's  tlidea  are  pre- 

fVom  saturated  solutions  of  asparagine  and  oxalic  acid,  and  solution 

lom-arabic,  about  in  the  proportions  of  Hvi%  four,  and  three  parts  of 

I  respectively.    The  solutions  are  mixed  only  In  tmall  quantities  for 

Itate  use,  and  the  proportion  varied  aooording  to  the  eflect  pro- 

«     When  dry  tlie  spedmens  are  protected  by  a  thta  film  of  ooUo* 

before  mounting  in  old  halsiun. 

Action  of  Poison  on  Blood.  —  Dr.  Blake  found  that  one  grmiti  of 

Jphate  of  thorium  injected  into  the  blood  vessels  of  a  rabbit  caus«9d 

in  two  minutri,  after  which  the  blood -corpuscles,  having  entirely 

at  tlieir  natural  form,  presented  an   indented  outline  with  numerooi 

Jy  refracting  dots  at  the  circumference.   * 
ExcaANoKd*  —  [Notices  not  exceeding  four  linea  in  length,  of  micro* 
pical  objects,  or  apparatus  wanted  or  offered  in  exchange,  not  sale, 
*|irtll  be  inserted  in  this  column  without  expense.] 

Sceda  of  Fmihumia  imperiaUt^  in  exchange  for  other  good  oKjecta. 
*^  IL  S.  MooRR,  Sixtli  Avenue,  comer  43d  Street,  New  York. 
\     A  Utrge  varif^ty  of  objects,  in  exchange  for  any  gooil  ilidea.     liiats 
fkmtihed  on  application. — W,  G*   Cobthrli^  103  Warren   Aveoue^ 
jb^MtoOt  Mass. 

Well  mounted  and  namccl  slides  wanted  in  exchange  for  cabinet-siie 
photographs  of  the  objects,  —  E.  IL  Blivc!«,  Elmore,  Ohio. 
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SCIENTIFIC  NEWS. 

—  Professor  Henry  took  the  opportunity  at  the  last  meeting  of  the 
National  Academy  of  Sciences,  to  say  a  few  words  abont  the  Smithsonian 
Institution.  Its  fund  at  present,  having  been  increased  by  donations  and 
judicious  management,  amounts  to  $717,000,  although  $600,000  has  been 
expended  on  the  building,  and  the  original  legacy  produced  only  $541,- 
000.  Congress  has  enacted  several  liberal  measures  which  have  been  of 
great  service  to  the  Institution  and  have  relieved  it  of  many  expenses, 
such  as  the  cost  of  caring  for  the  grounds  and  library ;  and  latterly  an 
appropriation  of  $20,000  per  year  has  cleared  the  expense  of  the  Na- 
tional Museum.  This  liberality  has  enabled  the  Smithsonian  to  devote  a 
larger  share  of  its  income  toward  publishing  works  of  original  research, 
and  to  defray  the  expense  of  its  system  of  scientific  exchanges,  which  has 
the  whole  world  for  its  field.  The  publications  already  issued  and  mider 
way  were  enumerated.  Professor  Henry  said  that  it  was  contemplated 
to  authorize  a  series  of  experiments  to  determine  accurately  the  rate  of 
increase  of  the  earth's  temperature  at  progressive  depths.  This  was  now 
rendered  more  practicable  than  before  by  the  number  of  artesian  wells  in 
the  country.  Another  project  included  new  and  careful  experiments  on 
the  velocity  of  light ;  that  furnishing  one  of  the  means  for  ascertaining 
the  distance  of  the  sun.  Some  steps  had  been  taken  to  carry  out  this 
project,  and  a  gentleman  had  promised  to  give  a  special  fund  for  the  par- 
pose.  The  work  of  obtaining  accurately  the  weight  of  the  earth  by  the 
method  devised  by  Cavendish  would  also  probably  be  undertaken  anew, 
there  being  at  the  present  day  better  means  for  this  purpose  than  those 
of  the  old  experiments.  Professor  Henry  alluded  to  his  own  advancing 
years  and  his  anxiety  to  have  the  Smithsonian  in  a  position  of  ])erma- 
nent  security  before  the  close  of  his  life.  The  accumulations  of  the  mu- 
seum already  overstock  the  building,  and  when  the  collections  that  have 
been  sent  to  Philadelphia  are  returned,  there  will  be  no  room  for  them. 
Conversing  on  the  subject  with  a  prominent  member  of  Congress,  he  had 
recently  stated  his  firm  conviction  that  the  problem  could  best  be  solved 
by  abandoning  the  present  building  to  the  National  Museum  and  erect- 
ing a  new  structure,  to  cost  $100,000.  The  new  building  could  be 
adapted  solely  to  the  needs  of  the  Smithsonian  in  its  proper  work,  and 
should  contain  besides  accommodations  for  the  system  of  exchange  a 
chemical,  a  physical,  and  a  biological  laboratory  with  a  lecture-room. — 
N.  Y,  Tribunn, 

—  The  Exeter  Natural  History  Society  was  organized  December  7, 
1874,  with  the  following  board  of  officers,  who  still  hold  their  positions: 
President,  Rev.  Benjamin  F.  McDaniel ;  Vice-Presidents,  A.  C.  Per^ 
kins,  Miss  H.  E.  Paine ;  Secretary,  William  H.  Gorham,  M.  D. ;  Treas- 
urer, Charles  Burley.  It  has  a  membership  of  between  forty  and  ilftyi 
and  has  a  museum  and  a  library,  still  small,  but  rapidly  growing.    Meet- 


rs.] 


ProettdingM  of  Socktm. 


445 


\n^  aro  held  odcii  m  noonth,  at  which  eesajs  arc  road  ar  topiot  of  natural 
adacieo  dbcusfod.  At  tho  gooietj*s  rooms  free  popuUr  Iccturrs  ar«  given 
mmkXf*  Tbe  tooiety  would  be  very  grateful  for  any  a^iftUnce  ren- 
darad  by  individuals  or  older  ftooietiefl  io  enlarging  iu  museum  and 
library*  '^ 

—  Dr.  Qllalh^  exhibited,  at  a  late  meeting  of  tiie  Zoological  Society 
London*  a  mal^^  femtde,  and  young  spedmens  of  a  minute  Australian 

{AnUchinuM  minuiiutmm),  which  may  be  regarded  aa  a  niartu- 
iihrew  mouae;  it  b  the  Bmalleet  known  Australian  mammal.  The 
wtLs  remarkable  as  having  seven  yotmg  in  the  marsupium  and 
four  mamma*. 
—  A  number  of  undergraduates  in  the  Teooeaeee  Agricultural  College 
East  Teonessee  University,  at  KnoxviUe,  have  organized  a  scienoo 
h,  which  meets  fortnightly.  The  club  promises  to  become  a  useful 
Bl  iu  ilitFusing  an  interest  In  the  study  of  imtural  history  throughout 
oolU*gi\  At  present  the  most  popular  subjects  with  tiie  members  of 
m  dub  are  entomology  and  botany <  in  both  of  which  ooUections  have 
fern  Wgun. 

—  1^1  r.  Darwin  ta  engaged  upon  a  work  on  the  comparative  results  of 
»  crotts-fertiUsation  and  »eir*fertiiixatiou  of  plants, 

—  The  tlarvard  College  Summer  School  of  Geology,  under  the  direc- 
u  of  Trof*  N.  S.  Shaler«  director  of  the  Geological  Survey  of  Ken- 

ieky«  will  uflurd  geological  students  an  opportunity  of  working  over  the 

lea  extending  from  the  Cumberland  Mountain  to  the  Black  Mountains 

North  Carolina,  a  region  rich  in  geological,  botanical,  xo^logical,  and 

jdneological  intereaL     We  have  received  the  final  directions  for  the 

of  students  of  the  school,  whicn  gives  Aill  details  as  to  the  ex* 

of  the  trip  to  Cumberland  Gap,  and  the  mode  of  reaching  the 

p.    The  tickets  from  Boston  and  return  will  be  $44,  the  admission 

$^0,  including  wagons,  teiita,  and  instruction*     Board  will  be  $^  a 

Ifeek.     This  is  a  favorable  opportunity  for  other  than  geological  stu- 

■bla  to  travel  in  an  inexpensive  way  through  one  of  the  most  intcn^i^ting 

IpuDtain  regions  in  the  country. 

f  —  The  work  of  the  Geological  Survey  of  Brazil  i»  now  being  cai  j  ied 
jil  by  Professor  Hartt  iu  the  interior ;  not  tioing  in  direct  communica- 
kn  with  Rio  Janeiro,  letters  and  paroeb  should  be  sent  to  the  secretary 
the  survey,  Major  O.  C  Jamea,  Caixa  no  Correlo,  No.  126,  lUo  de 
mdro,  Brazil* 


PROCEEDINGS   OF   SOCIETIES, 

kTin?iiiiL    AcADKinr   or    Soiekces,  —  April    18-20.     Mr,  L,  H. 
It  iiegan  his  paper  entitled  A  Conjectural  Restoration  of  a  Pueblo 
tbe  Mound  Builders^  with  the  remark  that  *^  a  conjecture  is  some- 
worth  the  time  spent  upon  it.*'     It  is  necessary  firtit  to  consider 
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carefully  some  practices  and  usages  of  the  aborigines  which  were  genenl 
among  them  over  wide  areas.  We  find  that  in  all  parts  of  America 
they  usually  constructed  what  may  be  called  joint-tenement  houses.  We 
find  these  houses  occupied  by  a  number  of  related  fiunilies.  Thej  pnus- 
ticed  communism  in  living.  The  marriage  relation  was  simply  pairing. 
They  also  followed  certain  customs,  which  may  be  designated  as  the  kw 
of  hospitality.  The  land  was  owned  in  common  by  families  and  house- 
holds. Those  that  had  fully  reached  this  method  of  living  have  been 
called  Village  Indians.  Mr.  Morgan  thinks  that  the  Mound  Builden 
were  probably  Village  Indians  from  New  Mexico.  Their  arts  as  shown 
by  their  implements,  their  copper  tools,  their  textile  and  fictile  fitbrics, 
were  in  advance  of  the  Indian  tribes  found  east  of  the  MississippL 

We  find  in  Yucatan  and  Chiapas  the  highest  type  of  Village  Indian 
life.  It  declines  as  we  advance  northward  to  Mexico  and  New  Mexico. 
It  was  best  adapted  to  a  warm  climate.  The  attempt  to  transplant  this 
mode  of  life  from  the  Rio  Grande  or  the  San  Juan,  first  to  the  Golf  of 
Mexico  and  then  northward  to  the  Ohio,  must  have  been  a  doubtfol 
experiment  from  the  start.  Nevertheless,  the  structures  left  by  the 
Mound  Builders  indicate  such  an  attempt ;  their  earthworks  may  be 
regarded  as  the  dwelling  sites  of  Village  Indians.  It  is  certain  that  if  a 
sensible  use  for  these  embankments  can  be  discovered,  the  mystery  abont 
them  will  be  dispelled.  The  theory  that  they  were  built  for  religiou 
purposes  is  exceedingly  improbable ;  the  magnitude  of  the  works,  oon- 
sidering  their  grade  iir  civilization,  indicates  that  these  Indiana  wen 
laboring  for  themselves,  not  for  their  god^.  If  a  tribe  of  Village  Indiaoi, 
with  their  ac<|uired  habits  of  living,  emigrated  to  the  valley  of  the  Ohio. 
they  would  find  it  impossible  to  construct  adobe  houses.  Some  modifi- 
cation of  the  plan  and  character  of  the  house  would  be  necessary,  be- 
cause of  the  difference  of  climate.  They  might  have  used  stone,  hat 
they  did  not ;  no  stone  houses  had  been  built  by  these  tribes.  They 
might  have  made  a  house  of  inferior  character  upon  the  level  ground, 
like  the  timber-framed  houses  of  the  Miunitarees.  Lastly,  they  might 
have  raised  embankments  of  earth  and  built  houses  on  their  summits; 
and  this,  it  is  respectfully  submitted,  is  what  they  did. 

The  elevated  platform  is  a  feature  of  the  adobe  houses  of  New  Mex- 
ico ;  it  appears  also  in  the  Yucatan  dwellings.  Let  us  regard  the  bigfa 
bank-works  on  the  Scioto  River  as  a  pueblo.  It  is  an  octagonal  in- 
closure  of  nine  hundred  feet  square,  with  an  opening  at  each  angle  and 
in  the  centre  of  each  side.  The  embankments  are  now  fifty  feet  thick  at 
the  base,  and  ten  or  eleven  feet  high.  If  reformed  with  their  own  mate- 
rials, they  would  produce  embankments  like  a  railway  grade,  thirty-seven 
feet  wide  at  the  base,  ten  feet  high,  and  with  summit  platforms  twenty- 
two  feet  wide.  These,  then,  were  the  sites  of  their  houses.  There  are 
six  of  these  embankments,  each  four  hundred  and  fifty  feet  long,  and  one 
of  nine  hundred  feeL     On  the  inside,  before  each  opening,  then  if  s 
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WMmaiiL  Jf  the  opeDingii  were  g^ttwmy§  defeiide«l  hj  pidimudw^  the  whole 
stnielim  becftine  m  JbrtreM*  We  have  uow  to  suppose  that  the  huildingi 
were  of  timber^  on  the  summiu  of  the  embankiiieDts^  and  uniform  with 
the  Imtter  m  alope.  The  wt&Un  of  the  huilclingis  were  coated  with  ifarth, 
and  probablj  roee  teti  or  twelve  fe«t  abovo  the  embatikmenu.  thus  mak* 
li^  a  coDtiouoas  sloping  ramimrt  iweatj  feet  high.  This  form  of  hoOM 
woold  harmoitiMie  with  the  prevaiJing  arcbltectare  of  the  Village  Indians; 
bnl  a  knowledge  of  the  actual  ahape  of  the  houses  or  of  their  interior 
arrangementfL,  is  not  necessary  to  the  hypothesis.  The  Minnitaree  and 
MaiMlan  Indians  surronnd  their  houses  with  a  wall  of  split  timber,  ooaled 
nith  earth*  It  maj  be  pointed  out  that  such  structures  an  the  edge  of 
embankments  could  not  be  ioooeasfilllj  assailed  from  without,  either  hy 
IinUan  weapons  or  hy  Are. 

Mr*  Morgan  exhibited  a  ground  plan  for  such  buildings,  showing  how 
tbej  might  have  been  readily  constructed,  and  would  |j«rhaps  contain 
two  to  three  hundred  families,  on  the  communal  ptan^  and  serving 
be  purpose  of  their  former  mo<le  of  life.  In  fact,  the  mmle  of  life 
ily  determined  the  form  of  architecture^  We  need  not  discusa 
or  objects  of  the  in  closure  formed  by  the  circular  embankments. 
|t  is  not  improbable  that  it  was  the  Village  garden.  But  tliis  mode  of 
ife  was  after  all  not  adapted  to  the  climate,  and  these  emigrants  ev«ntu 
ilj  aitoeumbed  in  the  struggle  for  existence.  There  is  evidenee  of  the 
er  oflaptation  of  such  a  life  to  wanner  climates,  from  the  fact  of  the 
Br  continuance  of  the  Village  Indians  in  Mexico,  and  especially  in 
niral  America. 

Major  1*0 well  has  long  made  Indian  structures  a  study.     lie  men* 
[>ned  that  several  of  his  observations  indicated  tliat  where  triWs  had 
an  advance  in  civilixation,  their  tendency  was  toward  the  com- 
i  or  pueblo  form  of  buildings ;  this  is  indicated  hy  tlie  comparative 
the  ruins,  the  most  ancient  not  bt*ing  inclosed  at  all*  while  the 
itett  were  surrounded  by  cli6^s  or  walls.     The  age  is  deternnnefl  chiefly 
the  thickness  of  the  covering  debrtg.     Major  Powell  is  incJine<l  to 
itevm  that  many  of  the  cUlf  houses  were  built  fur  refuge  during  the 
oiish  invaHion,  and  such  is  tbe  tradltioti  among  the  Indians*     Among 
)  of  the  Utes  the  land  of  existence  aft«r  death  is  placc<l  beyond  the 
sttotains ;  but  among  the  Pueblos  hoATen  is  an  architectural  affair  ; 

in  the  aecond  or  third  story. 
Profesaor  Marsh  approved  the  conclusions  of  Mr.  Mov^n^  and 
brought  fresh  evidence  to  support  them  from  an  entirely  different  source, 
111  a  long  series  of  comparisons  of  Indian  skulls.  Professor  Marsli  has 
been  mnch  struck  by  the  similarity  between  those  of  the  Pueblo  Indiana 
ind  of  the  Mound  Builders.     Am  the  shape  of  tlie  Mouud  Builder's  skull 

tvery  peculiar,  the  coincidence  is  a  very  striking  one.     Professor  New> 
rry  added  a  few  remarks  about  the  buildings  on  the  table  lands^  which 
io  aaid  were  possibly  six  hundred  or  seven  hundred  years  old^  while 
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trees  growing  over  the  skeletons  of  the  Mound  Builders  had  been  in- 
geniously shown  hy  General  Harrison  to  indicate  an  antiquity  of  not  less 
than  eight  hundred  years. 

Boston  Society  of  Natural  History.  —  April  5th.  Prot  A. 
Hyatt  read  a  paper  on  The  Relations  between  the  Commercial  Sponges 
of  the  Mediterranean  and  Caribbean  Seas. 

April  19th.  Dr.  B.  Joy  Jeffries  remarked  on  Muscular  Action 
ciated  with  Vision. 


SCIENTIFIC   SERIALS.^ 

Monthly  Microscopical  Journal.  —  May.  Note  on  the  Mark- 
ings of  Navicnla  rhomhoidesy  by  J.  J.  Woodward.  Some  Results  of  a 
Microscopical  Study  of  the  Belgian  Plutonic  Rocks,  by  A.  Reuard.  A 
New  Microscopic  Slide,  by  E.  Vanden  Broeck.  Measurements  of  Mol- 
ler's  Diatomacean  Probe  Platten,  by  E.  W.  Morley.  —  June.  On  the 
Markings  of  the  Body-scales  of  the  English  Gnat  and  the  American  Mos- 
quito, by  J.  J.  Woodward.  Remarks  on  Frustulia  saxanicOy  Navictda 
rhomboides,  and  N.  crassinervis,  by  Charles  Stodder.  On  the  Measure- 
ment of  the  Angular  Apertures  of  Object- Glasses,  by  Jabez  Hogg. 

The  GEOGRArniCAL  Magazine. —  May.  The  Arctic  Expedition, 
vii.  Prospects  for  the  Campaign  of  1876.  The  Island  of  Sokotm. 
Ferghana.     New  Maps  of  Mongolia. 

Proceedings  of  the  Royal  Geographical  Society,  Londoh. 
—  February  23d.  Lieutenant  Cameron's  Arrival  at  the  West  Coast  of 
Africa.  Letters  detailing  the  Journey  of  the  Livingstone  East  Coast 
Expedition  from  Lake  Tanganyika  to  the  West  Coast  of  Africa.  Stan- 
ley's Letters  on  his  Journey  to  Victoria  Nyanza  and  Circumnavigation 
of  the  Lake.  Note  on  the  Height  of  the  Victoria  Nyanza,  by  C.  George. 
April  7th.  Captain  the  Hon.  G.  Napier's  Journey  on  the  Turcoman 
Frontier  of  Persia,  by  F.  Goldzmid.  Extracts  from  Mr.  Margary's 
Diary. 

Canadian  Naturalist,  vol.  viii.,  No.  2.  On  the  Nipigon  or  Cop- 
per-Bearing Rocks  of  Lake  Superior,  etc.,  by  J.  W.  Spencer.  Notei 
upon  the  Superficial  Deposits  of  Ontario,  by  D.  F.  H.  Wilkins.  New 
and  Interesting  Insects  from  the  Carboniferous  of  Cape  Breton,  by  S. 
H.  Scudder.  On  the  Mollusca  of  the  Post-Pliocene  Formation  in  Act- 
dia,  by  G.  F.  Matthew. 

The  Gkological  Magazine. — Juqq.  rr^^e  Vertical  Range  of 
Graptolites  in  Sweden,  by  G.  Linnarsson*  ^  xteVaUow  of  iVie  Gnpto- 
litic  Deposits  of  Sweden  with  those  of  BrVVj.  x    vv  VI.  ^'  ^icliolson. 

*  The  articles  ennnierated  under  this  head  ^J^^  via  \aio*^  ^^  nkcud. 
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PflE    A^X^IENT   POTTHRY   OF   COLORADO,   UTAH,  ARI- 
ZONA, AND   NEW  MEXICO. 

Itr    KDWIN    A.     OAKIIRK. 

^OH  the  purpose  of  exploring  a  coinpnnitively  unknown  tract 
of  country  on  the  Facifie  »lope,  in  the  far  Son tli west,  sup- 
to  abound  in  architectural  reinaina  of  the  ancient  Pueblo 
a   portion   of   the   United    States   Geological    Survey,    in 
barge  of  Professor   V,  V*  Hayden,  was  disjuitehed  across  the 
locky  Mouut;uns  during  the  summer  of  1875. 
Over  this  vast  extent  of  territory,  covering  probably  two  hun* 
thousand  square  miles,  are  strewn  gn?at  quantities  of  broken 
ry,  which  have  Ijiin  exposed  to  the  atmosphere  fur  many  eent- 
and  are  still,  for  the  most  part,  in  a  state  of  gooil  preserva- 
So  perfect,  indeed,  are  many  uf  the  specimens,  that  they 
)j)ear  as  though  they  had  been  molded  and  shattered  to  pieces 
Jl  yesterday.     This  earthenware  occurs  most  abundantly  in  the 
inity  of  ruins,  where  it  often  lies  so  thickly  an  to  suggest  the 
which  some  archaeologists  entertain,  that  such  places  had 
been  the  sites  of  huge  potterie-s,  where  the  ware  had  been 
lufjR'tured  on  a  wholestde  plan.     I  pcui  a  8uper6cial  obser- 
tion  I  at  first  entertained  tliis  opinion,  but  after  more  careful 
ad  extensive  investigations  I  discovei-ed  this  to  be  erroneous. 
Then  we  consider  the  far*t  that  tons  of  this  fragmentary  crock* 
are  scattered  over  hundreds  of  miles  of  thia  mena  ciiuulry,  it 
Jdaeemasif  some  method  had  been  employed  for  turning 
■t  gres^  numbers  of  Yessels  by  the  agency  of  machinery  ;  yet 
!^  Jiscffrti^in  that  this  was  not  the  case,  but  that  each  piece  had 
ioBhioned  by  the  hands  of  the  work-women^  and  it  seems 
)}f  probable  that  the  inmates  of  each  ancient  household  were 
^kovrii  potters.     The  employment  of  the  plastic  art  was  such 
^hetBt^^  necessity  that  every  family  over  this  broad  land  con- 


450  The  Ancient  Pottery  of  Colorado^  etc.  [Aagoft, 

tained  one  or  more  skillful  artificers.  In  the  seven  Moqui  Pue- 
blos of  Arizona,  I  was  fortunate  enough  to  witness  the  modem 
openition  as  performed  by  the  women  of  the  tribe,  and  I  doubt 
not  that  the  method  is  very  similar  to  the  ancient.  The  vessel 
was  first  molded  out  of  the  pliujtic  yellow  clay,  and,  whether 
painted  or  not,  was  placed  when  dry  in  a  small  square  aperture 
or  oven,  built  in  the  side  of  the  stone  wall  of  the  dwelling. 
There  it  was  burnt  until  done ;  and  I  noticed  in  or  near  each  of 
the  Aloqui  houses  several  of  these  baking  kilns,  which  were  as 
important  a  part  of  the  household  as  the  fire-place  or  the  ever- 
present  flour-mill. 

Around  the  bases  of  the  mesas  beneath  the  villages  lay  great 
quantities  of  damaged  pottery,  which  had  been  accumulating  for 
many  years,  jierhaps  centuries.  Each  vessel,  as  it  outlived  its 
usefulness,  was  cast  over  the  bluff  to  swell  the  heap  below. 
Thus  among  the  ruins,  we  noticed  in  the  walls  of  many  of  the 
structures  square  or  cubicjil  apHrtments  in  the  solid  walls,  about 
eighteen  inches  in  dimension,  which  had  without  doubt  served  the 
purpose  of  bake-ovens.  It  is  not  unreiisonable  to  suppose,  then, 
that  every  family  produced  its  own  utensils,  and  that  in  .the 
course  of  a  few  years  a  considerable  amount  of  rejected  ware 
collected  in  the  vicinity  of  each  occupied  building.  In  the  im- 
mediate noighborhooil  of  each  house,  be  it  large  or  small,  this 
pottery  abounds  in  greater  or  lesser  quantity,  so  that  were  we  to 
supj)osc  one  ruin  or  one  locality  to  have  once  constituted  a  burn- 
ing kiln,  we  must  class  all  the  structures  under  the  same  head,  ^ 

As  the  result  of  a  particular  study  of  a  great  variety  of  speci- 
mens which  we  were  unable  to  bring  away,  and  also  a  sube©" 
quent  examination  of  our  own  extensive  collections,  I^  uM!^ 
divided  the  ancient  earthen  ware  of  this  region  into  fiv« 
jxuim  ly  ;  — 

I,  Tiie  plain  burned  clay. 

ir.  The  laminated  or  indented* 

III*  The  embossed  or  innlded* 

IV,  Tlie  glazed  ware, 

1.  a.  Plain  white. 
A.  Ornam^^ntiid  ix\  rc*^ 

2,  Ked  or  brick-wnrrs 

V.  The  glazod  an*^ 
I.  This  includrtM 

tery,  madt*  of  ■ 

U.      1  liL 
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or  lines  were  marked  out,  they  were  pressed  down  symmetrically 
with  the  thumb  of  the  maker,  as  we  find  much  of  this  species 
of  ware  which  exhibits  the  impress  of  the  human  thumb,  the 
very  minute  lines  of  the  cuticle  being  distinctly  visible.  Lien- 
tenant  Whipple  advances  the  suggestion  that  this  has  been  done 
by  the  pressure  of  a  small  shell,  whose  delicate  lines  have  been 
retained  in  impression  upon  the  exterior  of  the  material  after  it 
has  been  hardened.  But  it  can  be  readily  seen  how  much  more 
rapidly  this  ornamentation  could  be  eflfected  by  the  use  of  the 
thumb  and  fingers.  In  some  varieties  of  this  class  of  pottery, 
the  plain  surface  of  the  vessel  is  covered  by  winding  long  strips 
of  plastic  clay  around  spiriilly,  one  edge  of  each  whorl  overlap- 
ping the  next,  and  this  is  ornamented  according  to  the  taste  of 
the  maker.  The  most  common  method,  however,  is  marking 
the  surface  off  into  pointed  scales  as  described  previously. 

Captain  Moss,  who  has  lived  among  the  western  tribes  of 
Indians  for  a  number  of  years,  informs  me  that  some  of  the  Ute 
Indians  manufacture  pottery  at  the  present  time,  and  as  branches 
of  the  tribe  extend  into  the  district  which  abounds  in  these 
ancient  mural  remains,  it  is  not  singular  that  the  process  they 
still  employ  should  resemble  that  of  the  modem  Pueblo  tribes 
of  Arizona  and  New  Mexico,  of  whom  the  former  have  probably 
learned  the  art.  He  says  that  for  making  their  pottery  "  they  use 
marl,  which  they  grind  between  two  rocks  to  a  very  fine  powder. 
They  then  mix  this  with  water  and  knead  it  as  we  would  dough. 
Afterwards  they  roll  it  out  into  a  rope-like  shape  about  one  inch 
in  diameter  and  sevenil  yards  in  length.  They  tlien  commence  at 
the  bottom  of  the  jar,  or  whatever  vessel  they  may  be  making, 
and  coil  the  clay  rope  layer  on  layer,  until  they  have  the  bottom 
and  about  three  inches  of  the  sides  laid  up.  The  tools  for  smooth- 
ing and  joining  the  layers  together  are  a  paddle,  made  out  of 
wood  and  perfectly  smooth,  and  an  oval-shaped  polished  stone. 
Both  of  thes^  tools  are  dipped  in  the  water  (salt  water  is  pre- 
ferred), the  stone  is  held  in  the  left  hand  and  on  the  inside  of 
the  vessel,  and  the  paddle  applied  vigorously  until  the  surfaces 
are  smooth." 

It  is  a  very  erroneous  snj^position,  entertained  by  many,  that 
the  external  indentation  of  Class  II.  has  been  effectwl  by  molding 
the  vessel  around  the  interior  of  a  wicker-work  basket,  which  haa 
aft(»rwanlH  been  burned  away  in  the  process  of  baking,  leaving 
the  laminated  impression  of  the  woven  twigs.  At  first,  this  ex- 
planation seems  plausible,  but  on  careful  examination  I  could  find 
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not  the  slightest  indication  that  this  method  had  been  followed  ; 
some  of  the  vessels,  however,  may  have  been  molded  over  gourds, 
which  will  account  for  their  symmetrical  appearance,  especially 
on  the  interior. 

The  figures  of  ornamentation  in  the  glazed  ware  are  usually 
geometrical  combinations  of  straight  and  curved  lines,  or  fanciful 
designs,  which,  in  some  cases,  exhibit  a  great  degree  of  profi- 
ciency in  the  art.  From  the  first  rude  attempts  of  the  beginner, 
in  which  the  end  of  the  finger  has  simply  been  dipped  into  the 
pigment  and  pressed  in  places  on  the  object,  to  the  finished 
patterns  of  the  "  walls  of  Troy,"  or  even  more  intricate  designs, 
we  can  trace  a  gradual  but  steady  advancement.  It  has  been 
-said  that  few  or  no  representations  of  animals  are  to  be  found 
through  this  ancient  pottery.  In  Eastern  Utah,  however,  near  a 
stream  called  Epsom  Creek,  a  northern  tributary  arroyo  of  the 
San  Juan,  one  of  our  party  picked  up  a  fragment  of  ancient 
pottery  having  on  its  convex  surface  a  painted  representation  of 
an  animal,^  which  was  most  probably  intended  for  an  elk.  (Fig- 
ure 21,  Plate  X.)  This  is  reduced  to  one  third  of  the  original. 
Such  specimens  of  ancient  production  are  exceedingly  rare,  al- 
though the  modern  ware  of  the  Moquis,  Zufiis,  and  Pueblos  is 
profusely  decorated  with  such  pictures.  One  of  the  most  notice- 
able facts  in  connection  with  these  ancient  clay  utensils  is  to  be 
observed  in  the  manner  of  ornamentation  ;  for  in  some  fragments 
we  observe  the  painted  figures  on  one  side  only,  and  in  others  on 
both.  I  have  observed  that  in  those  pieces  of  vessels  which, 
from  the  general  contour  or  curve,  are  seen  to  have  originally 
been  such  as  possess  a  small  neck  or  mouth,  as  a  jug  or  jar, 
whose  exterior  surface  alone  would  be  exposed  to  view,  the 
painted  designs  are  worked  only  upon  the  convex  side ;  on  the 
other  hand,  those  vessels  which  originally  were  open  and  shallow, 
as  a  bowl  or  dipper,  were  ornamented  on  the  concave  surface, 
as  tlie  under  liide  would  not  be  exposed.  Again,  it  is  noticeable 
that  those  vessels,  such  as  vases  and  pots,  whose  sides,  w^ien 
entire,  would  have  been  upright,  but  whose  mouths  would  have 
been  broad  and  open,  exposing  equally  the  interior  and  exterior 
surfaces,  were  invariably  painted  on  both  sides. 

In  many  pieces  which  lie  scattered  over  the  desert  (perhaps 

1  Plate  VII.  Fi^^iire  1,  was  probably  inten«lc<l  for  a  wild  p^at.  The  orisrinal  ptint- 
in^  WHS,  possibly,  as  I  have  8up{)lied  the  misiting  parts  in  the  dotted  lines.  It  w*i 
produced  by  a  clumsy  hand,  yet  I  am  satistied  that  it  was  designed  to  rcpre«>cnt  an 
animal  of  some  sort,  forming  a  very  good  example  of  aboriginal  caricature. 
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ten  p«*r  cent,  of  al!  the  pottery  found)  there  have  be<^n  drilled 
•nmil  circular  hol^s,  which  havti  evidently  bt'im  niude  for  the 
{ntrpoae  of  tying  two  or  more  broken  fragoic-nts  tc^gethrr  whun 
ibe  veiasel  has  been  put  to  further  tiK*,  Tho«<i  pitrforatious  show* 
a  funnel-likw shape  (us  in  Phtte  VIL,  Figure  2),  with  ooncon- 
riugH,  have  been  formed  by  tho  fttono  "  rimmer  '*  or  shaqi 
And  Wfi  can  scte  that  in  the  majtirity  of  such  ciun*8  tho 
orifiee  haa  been  sunk  from  f Ai?  outMe  or  convex 
ke  opening  there  is  larger  than  whero  it  terminates 
^n  the  interior. 

The  earthenware  utensils,  according  to  their  original  forma 
and  u/i»-*ii,  may  bo  classed  under  three  heads :  I.  Sepulchral  urns, 
II«   Water  vetiiiels.     111.   Food  receptaclea. 

The  first  division  comprises  vessels  or  olla^  without  handles^ 
ar  cremation,  usually  being  from  ten  t<:»  fifteen  inches  in  height, 
ritb  broad  open  mouths,  and  made  of  coarse  clay  with  a  lami- 
exterior  (partially  or  entirely  ornament«*d).  Frequently 
Jmlentations  extend  simply  around  the  neck  or  rim,  the  lower 
portions  being  plain.  The  second  class  includes  jars^  VBBes^  jtigSf 
pots^  dippers,  hulles,  cups,  mugs,  saucers,  and  nuiny  other  forms 
^closely  resembling  our  modern  china.  Tho  third  group  consists 
Elf  bowls^  basins,  and  variously  shaped  dishes. 
Sir  John  Lulibock,  quoting  Mr.  Bateman's  description,*  says 
European  pottery,  **  ^  The  urns  generally  accompany  inter- 
enta  by  cremation*  and  have  either  contained,  or  been  inverted 
>ven  burnt  human  bones.  They  are  genendly  of  large  sizo;"' 
5ir  John  LublMx*k  continues,  they  are  **  frcra  ten  to  sixteen 
eht^  high,  with  a  deep  border,  more  or  leas  decorated  by  im- 
as  of  twisted  thongs  and  incised  patterns  in  which  the 
9D  or  herring-bone  constiintly  recurs  in  various  combina- 
occaaionully  relieved  by  circular  punctures,  or  assuming  a 
itculated  appearance?.  They  are  all  made  by  hand,  no  trace 
the  ptitter's  wheel  being  ever  found  on  them^  They  almost 
iably  have  an  overhanging  rim.  Tlie  material  of  which 
are  formed  is  clay  mixed  with  pebbles,  and  some  of  them 
been  described  as  *•  sun*dried.'  This,  however,  apj^ears  to 
itc^ether  a  mistake,  arising  from  the  imperfect  manner  in 
rhich  they  are  burnt.  In  color  they  are  generally  brown  or 
^arnt  umber  outside  and  black  inside." 
Tliis  description  of  the  pottery  (burial  urns)  of  Europe  will 
pply  to  every  respect,  with  the  one  exception  of  ornamentation, 
that  of  the  West. 

^  Prehutoric  Timet,  pn^^  165. 
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In  many  fragments  of  the  mouths  of  jars  a  horizontal  projection 
around  the  inner  circumference  of  the  lip  is  noticeable.  (Plate 
VII.,  Figure  3).  This,  no  doubt,  was  intended  for  the  resting- 
place  of  a  lid,  and  indeed  we  find  many  of  these  scattered  through 
the  dSbris  of  the  ruins.  The  most  ordinary  form  of  lid  is  a  rim- 
ple  flat  circle  (Plate  VII.,  Figure  4)  which  fits  closely  into  the 
mouth  of  the  vessel.  Plate  IX.,  Figure  4,  shows  another  dis- 
coidal  lid.  Mr.  Holmes  found,  in  an  old  ruin  in  the  Mancos 
Caflon,  two  vessels  with  their  lids  fitted  into  them.  He  remarks, 
"  Roughly-hewn  stone  lids  were  fitted  carefully  over  the  tops, 
but  both  were  empty.  One  had  been  slightly  broken  about  the 
rim,  while  the  other  had  been  pierced  on  the  under  side  by  some 
sharp  instrument,  and  had  been  mended  by  laying  a  small  frag- 
ment of  pottery  over  the  aperture  on  the  inside  and  cementing 
it  down  with  clay.  They  are  of  the  ordinary  corrugated  pottery, 
and  have  a  capacity  of  about  three  gallons."  An  improvement 
on  this  is  the  lid  with  a  central  button  (Plate  VII.,  Figure  5),  by 
which  it  can  be  lifted  more  readily.  Advancing  in  the  scale  of 
improvement  we  find  the  ornamental  knob  which  is  su^estive 
of  our  modern  sugar-bowl  top.  Plate  VII.,  Figures  6  and  7,  will 
show  two  other  varieties  of  luicient  lids. 

Nearly  every  article  of  household  ware  was  adorned  with  one 
or  more  handles,  and  these,  being  so  very  numerous,  present  the 
greatest  possible  diversity  in  8hai>e,  design,  size,  and  finish. 
There  is  the  stniight,  long  handle  of  the  dipper,  either  plain  or 
fanciful ;  there  is  the  semicircular  handle  of  the  mug  or  cup,  and 
the  circular  loops  of  the  water-jug.  All  these  general  forms  are 
so  varied  that  it  is  seldom  that  two  are  found  of  like  patterns. 
It  is  very  evident  that  this  ancient  race  was  particularly  partial 
to  handles,  and  every  vessel  upon  which  a  handle  could  be  placed 
was  sui)plied  with  one  or  more.  These  usually  had  been  hol- 
lowed out  when  the  clay  was  still  damp,  by  thrusting  sticks  or 
straws  through^ their  centres,  as  may  be  proved  by  the  impres- 
sions left  in  the  clay.  Tliis  was  done,  no  doubt,  for  the  purpose 
of  making  the  vessel  as  light  in  weight  as  possible.  Occasionally, 
however,  we  discover  a  handle  which  is  solid,  especially  when  it 
is  slender  or  curved.  The  extremities  of  some  of  these  were,  as 
previously  mentioned,  occasionally  molded  into  representations  of 
the  heads  and  ears  of  animals  or  beaks  of  birds.  (Plate  VIII., 
Figure  2,  representing  an  owl  ;  see  also  Plate  XL,  Figure  10.) 
Often  the  glazed  appendages  were  painted  in  various  designs. 
A  very  curious  and  ingenious  contrivance  was  picked  up  among 
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tlie  ruins  of  Utah,  by  one  of  the  members  of  the  United  States 
Geological  Survey.  It  was  a  combination  of  a  handle  and  the 
neck  of  a  jug.  (Plate  VII.,  Figure  8.)  Across  the  middle  of  the 
opening  of  the  vessel  extended  a  hollow  clay  tube,  separaiiDg  the 
mouth  into  two  divisions.  Through  this  a  thong  was  passed,  by 
which  the  jug  was  carried  or  suspended  from  the  walls  of  the 
house.  Plate  VIII.,  Figures  3-8,  represents  some  common  forms 
of  handles,  the  straight  ones  (Figures  6-8)  being  the  most 
numerous,  though  usually  the  most  fragmentary.  Plate  VIII., 
Figure  5,  represents  a  handle  made  of  three  twisted  rolls. 

The  material  of  the  pottery  of  the  aborigines  consists  of  an 
infusible  mixture  of  clay,  which,  after  burning,  is  still  opaque. 
There  is  always  a  great  percentage  of  silicious  earth,  which  is 
increased  as  the  vessel  is  designed  to  be  firm  or  less  liable  to 
.  shrink  or  crack  on  exposure  to  heat.  Pulverized  flint  or  quartz 
was  probably  much  used  in  the  ancient  pottery.  Captain  John 
Moss  states  that  he  was  informed  by  some  of  the  Moqninos  of 
Arizona  that  the  older  glazed  pottery  was  made  from  a  certain 
species  of  white  rock,  pulverized  and  worked  into  a  paste,  but 
the  modern  people  have  never  been  able  to  discover  from  whence 
the  material  was  obtained.  If  such  was  the  case,  the  process  is 
now  one  of  the  lost  arts  of  the  Moqui,  Zufti,  and  Pueblo  tribes. 
It  is  probable  that  this  ancient  ware  was  made  from  pounded 
quartz,  but  the  descendants  of  these  old  potters  employ  only 
what  is  at  hand,  that  is,  ordinary  clay.  The  calcareous  covering 
of  mollusks  could  not  have  been  used  unless  they  were  more 
abundant  in  those  days  than  they  now  are. 

The  painting  of  the  ware  was  accomplished  before  burning,  and 
then  the  glaze  was  administered.  The  colors  were  made  by  pul- 
verizing brilliant  stones  and  earths.^  Those  used  in  ornament- 
ing the  glazed  crockery  were  black,  white,  yellow,  brown,  and 
red;  and  I  have  picked  up  pieces  which  presented  greenish  or 
pur})lish  tints,  although  these  may  be  accounted  for  by  the  fad- 
ing of  the  coloring.  The  pigment  was  administered  to  the  vessel 
before  baking,  and  frequently  the  action  of  heat  might  have 
altered  the  chemical  nature  of  the  original  hues.     The  glazing 

1  Mr.  Foster,  in  his  Prehistoric  Races  of  the  United  States,  says.  ••  Profi^gfor  Cox 
was  informed  that  the  New  Mexican  Indians  colored  their  potterj*  black  hy  using  the 
(;um  uf  the  inezquite,  which  has  mucli  the  appearance  and  properties  of  f^wm  arabk, 
and  then  bakinj;  it.  Much  of  the  ancient  pottery  from  the  Colorado  Chiquito  is 
colored,  the  prevailinjj  tints  l)oinj^  white,  black,  and  red."  Gregg,  in  hi»  Commerce 
of  tho  Pniiries,  says  that  this  pottery  was  also  colored  with  the  juice  of  a  plint 
called  jj^uaco. 
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waa  nol  ciilciirt^oa^,  aa  it  dc^es  not  effervesce  tinder  ucid,  or,  tf  at 

Kall«  only  sliglitly  and  in  particnlar  plaeea,  »o  that  in  all  probabiU 
fly  ntUt  was  iisrd  for  glaze^  as  this  mineral  occurs  abundantly 
tfaroughout  the  eotmtry,  htitli  in  a  milid  form  and  in  JH»hition  in 
jllic  waters  of  many  of  the. springs,  frt^fjuently  combined  with  a 
Hili^  lime.     Adair,  in  his   History  of  the  Amcririm  Indians,  de- 
mbt!s  a  tnotJicHl  of  glazing  <?mi>loyed  by  somi»  of  tho  eonthera 
ibea  of  our  countrj'*     They  place  thtt  vessels  over  a  smoky  fire 
^t  pitcb-pinC|  which  jjitps  them  a  smooth,  black  ajipearanee,  as 
E»f  enamd. 

ame  of  f'  i.  at  puttciry  niiiy  have   been   »lmpt*<l  by   tlie 

ition  of  -  for  no  indicationti  of  the  potti^r^s  wheel  or 

ithe  can  be  di  Beyond  doubt  a  portion  of  the  ware 

raa  formed  by  muldin;^%  and  in  som*?  instanei'S  the  lower  halves 

small-mouthed  vessels  were  fthajied  in  a  matrit^e  or  betw€*en 

fo  molda,  while   the    tipper  portions,  including  the  neck  and 

adles*  were  finished  more  rudt;ly  by  haniK     lliis  peculiarity 

bo  aeen  in  many  broken  fragmenta  where  the   interior  of 

is  exposed  to  view.     In  several  dippers  which  I  have  before 

le   I  can  readily  perceive  that  the  handles  were  model»*d  over 

indrical  sticks,  somewhat  greater  in  diameter  than  an  ordi- 

lead  |ienciU  and,  previous  to  completing  the  end,  the  stick 

raa  withdrawn,  leaving  fine  parallel  lines  and  ridgt*s  around  the 

}titenor  uf  the  hollow  tube.     Then  a  piece  of  clay  was  added  to 

he  extremity^  and  rounded  and  smoothed  into  shape. 

though  these  prelji8t^.>ric  people  were  considerably  ad- 

in  some  of  tho  useful  arts,  and   were  cognizant  of  th»3 

nI  principles  by  which  they  were  employed,  they  were  sadly 

norant  of  the  use  of  tools,  even  of  the  most  aimple  pattt*nm; 

nd  yet,  t<>-day,  tons  of  this  hand-made  pottery  may  be  gathered 

irough   the  caHons  of  the  far  Southwest     This  class  of  fictile 

ftbrica    resembles   more   closely    the    modern    ware  of   civilized 

L>ples   than  that  of  any  other  al>nriginal  or  ancient  tribe,  in 

lie  forms  of  the  vessels,  the  symmetrical  finish,  the  coloring,  glaz- 

^,  the  manner  in  which  it  has  been  baked  or  burnt,  and  the 

ity  of  the  ware.     It  exhibits  a  greater  advancement  in  the 

lie  art,  and  shows  that  those  people  who  manufactured  it 

along  in  civilization*     It  is  entirely  different  from  any 

pottery  of  other  ancient  tribes,  especially  of  those  Indian 

jbea  east  of  the   Ilocky  Mountains  ;  and  in   the  quantity  which 

I  made,  it  stands  alone  in  the  annals  of  prehistoric  man. 

IX.»   Figure  5,  representa  a  very    perfect  specimen    of 
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ancient  ware  found  in  the  Pueblo  de  Chelly ;  it  is  about  three 
and  a  half  inches  in  diameter,  symmetrically  sliaped,  and  accu- 
rately painted.  It  is,  indeed,  one  of  the  most  perfect  and  best 
finished  specimens  which  has  ever  been  brought  from  the  West. 

Plate  VIII.,  Figure  9,  represents  a  fragment  of  a  jar  of  the 
indented  ware;  Plate  VIII.,  Figure  10,  a  portion  of  an  ancient 
dipper,  and  Figure  11  a  rare  piece  of  pottery,  ornamented  in 
white  on  a  smooth,  black  ground.  This  ornamentation  has  been 
accomplished,  doubtless,  in  part  or  wholly,  by  stretching  twisted 
thongs  and  straws  across  the  surface  and  painting  over  the  whole. 
This  leaves  the  lin"s  of  white  spots  and  the  stripes.  The  origi- 
nal vessel  wi\s  a  large  one  (probably  a  foot  and  a  half  in  diameter), 
and  much  labor  must  have  been  expended  in  its  ornamentation. 

Occasionally  the  ancient  potters  applied  the  decorative  art  to 
the  entire  external  surfaces  of  vessels.  Figure  12,  Plate  VIII., 
shows  a  portion  of  the  bottom  of  an  urn  of  the  indented  variety, 
in  which  the  design  consists  of  impressed  lines  alternating  in  series 
of  circles  and  rows  of  scales.  In  this  specimen  the  ornamentation 
has  been  accomplished,  the  circles  by  the  pressure  of  a  sharp  or 
pointed  instrument,  and  the  rest  by  means  of  the  side  of  a 
rounded  stick  at  regular  intervals,  and  finished  by  the  thumb  of 
the  maker.  This  bottom  is  generally  convex  but  somewhat  flat- 
tened at  the  centre,  so  that  the  original  jar  would  stand  on  a 
level  surface  without  support.  In  another  specimen  of  a  water 
vessel  I  observed  eight  small  notches  or  cuts  close  together  on 
the  edge  of  the  rim,  which  had  evidently  been  filed  there  with 
a  sharp  or  serrated  instrument  of  stone.  These  I  believe  to  have 
formed  a  tally  or  score*,  perhaps  registering  the  number  of  times 
the  vessel  was  filled  at  the  spring  on  some  particular  occasion. 
Figure  1  of  Plate  IX.  represents  a  fragment  of  a  jar,  and  the 
reconstructed  vessel  found  in  the  valley  of  Epsom  Creek,  Utab. 
It  is  of  the  indented  ware,  and  was  made  by  winding  narrow 
strips  of  clay  spirally,  one  edge  of  each  whorl  overlapping  an 
edge  of  the  next.  The  scaled  ap])earance  was  produced  as  usual 
by  indentations  of  the  thumb,  and  for  variety  several  rows  were 
often  left  untouched.  The  dimensions  of  the  original  were  about 
eighteen  inclu^s  in  diameter  and  height,  and  half  this  distance 
across  the  mouth.  Figures  2,  8,  and  11  show  the  original  forms 
of  restored  mugs  or  cups.  Figure  8  is  a  jmrticularly  fine  exam- 
ple of  this  style  of  vessel,  having  a  double  handle.  These  aver- 
age four  indues  in  height.  Figure  G  is  a  fragment  of  an  urn 
possessing  a  recurved  lip.     The  entire  vessel  was  probably  ten 
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inches  in  diameter,  the  mouth  being  five  inches  acroas.  Figure 
8  represents  a  diminutive  jug  which  I  dug  up  at  Aztec  Springs. 
In  it  I  found  a  number  of  fragments  of  burnt  corn-cobs.  It  bad 
two  opposite  handles  near  the  neck  ;  the  diameter  of  the  globalar 
vessel  wiis  about  four  and  a  half  inches,  and  an  inch  and  a  half 
across  the  mouth.  Figure  9  shows  a  common  utensil  shaped  like 
a  dipper  or  hidle.  This  particular  specimen  was  picked  up  in 
Montezuma  CaFion,  Utjih,  and  measures  across  the  bowl  three 
and  a  half  inches,  the  handle  being  four  inches  long,  figute 
12  is  an  exceedingly  interesting  vessel  exhumed  from  an  ancient 
grave  of  the  Mancos  by  Captain  John  Moss.  Several  similar 
pitchers  were  taken  from  the  same  tomb,  together  with  some 
polislied  stone  implements  and  a  human  jaw-bone.  Figures  7 
and  10  are  modern.  In  Plate  X.  the  majority  of  figures  repre- 
sent fnigments  from  bowls,  similar  to  Figure  1.  This  form  of 
vessel  seems  to  have  been  particularly  abundant,  varying  in  size 
from  two  inches  to  two  feet  in  diameter.  Tliey  are  highly  glazed 
and  painted  usually  on  tlie  inner  surface,  though  sometimes  they 
are  ornamented  both  internally  and  externally.  This  plate  is  in- 
tended to  illustrate  some  of  the  more  artistic  designs  which  are 
found  on  much  of  this  ancient  pottery.  Figure  4  shows  a  Mal- 
tese cross,  a  figure  which  is  quite  common  in  the  inner  centre  of 
the  bottoms  of  bowls.  Many  such  designs  were  picked  up,  and 
they  have  been  found  in  ruins  a  hundred  miles  apart.  Figure  fl 
is  a  fragment  of  a  bowl  whose  rim  was  originally  thirteen  inches 
in  diameter.  This  is  the  largest  specimen  of  the  finer  glazed 
ware  discovered  by  the  party.  Figures  13  and  14  are  particularly 
well  executed.  This  ware  is  firm  and  hard,  and  never  exceeds  a 
half-iiuh  in  thickness.  Figures  18  and  19  are  portions  of  smaller 
bowls  or  cups  of  five  inches  diameter. 

Mr.  W.  II.  Holmes  says  of  the  pottery  of  the  Mancos,  **Tlie 
study  of  the  fragmentary  ware  found  about  the  ruins  is  very  inter- 
esting, and  its  immense  quantity  is  a  constant  matter  of  wonder. 
On  one  occasion,  while  encamped  near  the  foot  of  Mancos  CafioD, 
I  undertook  to  collect  all  fragments  of  vessels  of  manifestly  differ- 
ent d(?sigiKs  within  a  certain  space,  and  by  selecting  j)ieces  having 
peculiarly  marked  rims  I  was  able  -to  say  with  certainty  that 
within  ten  feet  square  there  were  fragments  of  fifty-five  different 
vessels.  In  shapt^  these  vessels  have  been  so  varied  tliat  few 
forms  known  to  civilized  art  could  not  be  found." 

Figure  1  of  riate  XI.  is  a  large  corrugated  jar  with  a  capac- 
ity of  about  three  gallons.     The  vessel  was  commenced  at  the 
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centre  of  the  bottom  (see  Figure  3)  and  built  np  by  winding  a 
strip  of  clay  spirally  until  the  rim  was  finished.  Two  orna- 
mental rosettes  of  clay  were  placed  near  the  rim  in  lien  of 
handles.  Figures  3  a,  3  6,  3  c,  3  e?,  and  Figures  2  and  2  a  are 
other  styles  of  indented  ware.  Figure  4  is  a  reconstructed  bowl 
painted  on  both  sides,  and  is  an  excellent  example  of  careful 
workmanship.  Figures  5, 5  a,  and  5  h  are  other  samples  of  orna- 
mentation. Figure  6  shows  another  mug,  slightly  different  from 
Figures  2,  3,  and  11  of  Plate  IX.  It  has  curved  sides  and  a 
differently  shaped  handle.  Figure  7  Mr.  Holmes  supposed  to 
be  a  pipe,  two  inches  in  length.  Figure  9  is  a  small  clay  ladle, 
and  such  utensils  seem  to  have  been  numerous.  I  picked  up  one 
whose  bowl  was  about  two  and  a  half  inches  in  diameter,  but  the 
handle  was  wanting. 

Different,  peculiar,  and  interesting  forms  of  this  fragmentary 
ware  might  be  described  sufficient  to  fill  a  volume,  but  those 
already  given  will  suffice  to  convey  a  general  idea  of  the  more 
important  features  of  the  ancient  plastic  art  of  this  section. 

I  am  indebted  to  Prof.  F.  V.  Hayden  for  the  use  of  Plates 
IX.,  X.,  XI.,  from  Bulletin  Vol.  II.,  No.  1,  Geological  and  Geo- 
graphical Survey  of  the  Territories.  The  majority  of  the  orig- 
inal specimens  here  figured  are  at  present  in  the  collection  of 
Professor  S.  S.  Haldeman,  by  whom  they  will  probably  be  placed 
in  the  museum  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, at  no  very  distant  day. 

EXPLANATION  OF  PLATES  VIL,  VIIL,  AND  XIL 

Plate  VIL  Figure  \.  Uude  representation  of  the  Kocky  Mountain  sbeep  or  goat  oa 
ancient  pottery.  Figure  2.  Pottery  showing  orifices  bored  with  a  rinimer.  Figure  3. 
Horizontal  mouth  of  a  jar.  Figure  4.  Jar-lid.  Figure  5.  Top  of  lid.  Figure  6. 
Top  of  lid.     Figure  7.  Top  of  lid.    Figure  8.    Neck  and  handle  combined. 

Plate  VIIL  Figure  2.  OwKs-head  handle.  Figures  3-8.  Cunred  and  ttraigkt 
handles.  Figure  9.  Ancient  jar  reconstructed.  Figure  10.  Portion  of  a  dipper. 
Figure  II.  A  rare  pattern.    Figure  12.  Bottom  of  indented  vessel. 

Plate  XIL  Figures  1,  2.  Fragmentary  ware.  Figures  3,  4.  From  the  bottoms  of 
Yessels.  Figures  5,  6,  7,  and  8.  From  the  rims  of  vessels.  All  three  fifihs  natural 
size. 


A   NEW«  CALIFORNIAN   DEER. 

BY    HON.   J.    D.    CATON. 

IN  a  recent  visit  to  California  I  met  with  a  new  variety  of  deer 
(^Ctnnis  macroti%^  var.  Calif ornicus)^  a  description  of  which 
may  be  interesting  to  the  naturalist ;  I  say  new  because  I  find  it 
nowhere  mentioned  in  print,  nor  could  I  learn  that  hunters  or 
sportsmen  had  observed  its  peculiarities. 
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Before  my  airivat  at  Santa  Barbiirji  tht?  fame  of  Mr.  Frc»t,  tlie 
iattdtng  tnerchant  of  the  place,  aa  a  deor-lmnier,  bad  reached 
me,  mnd  mton  after  my  arrival  I  rnadr  bis  acqimintance  aud  in- 
quired concerning  the  deer  of  the  vicinity.  He  Hbowinl  me  many 
iDlen^sting  specimens  of  atitlerfi,  a  few  dried  skins*  and  a  hiftt 
ycftrV  fuwii  in  di»m*'«tifatinm  but  unfortunately  the  tail  of  the 
Wlter  had  I)een  bitten  off  by  a  mule. 

I  saw  at  once  that  wo  had  something  I  had  never  met  before 
or  w&en  described.  I  expressed  a  strong  drjiirc  for  an  opportu- 
trio  atndy  it  further,  when  Mr.  Preat  invited  me  to  join  him  in 
mctirBton  to  the  mountains  to  procure  a  specimen,  which  of 
I  gbully  accepted.  At  six  o'clock  on  Tuesday  morning, 
«!  Slat  of  March,  he  drove  up  to  my  hotel,  accompanied  by  Mr. 
n  another  merchant  of  Santa  Barbara,  no  less  fond  of  the 
the  wagon  stored  with  every  convenience  for  aimp  life. 
We  followed  up  the  coast  forty  milea  to  Gaviota,  where  wo 
cro«iied  the  Coast  Range  through  the  Gaviota  Pass,  the  summit 
of  which  I  found  to  bo  one  thousand  and  fifty  feet  above  the 
a,  and  made  camp  in  a  stH^hided  valley,  among  abrupt  hills 
rarv'ing  io  height  from  one  hundred  to  four  hundred  feet.  Some 
if  these  w«*re  covere*!  with  wild  oats  U>  thirir  very  Hummits, 
hile  others  were  clothed  with  open,  park-like  live-oaks,  or  dense 
chaparral*  The  afternoon  was  spent  in  making  camp,  observing 
lie  character  of  the  country,  and  listening  to  the  love  notes  of 
the  great  tlocks  of  quail  (^Lophortyx  Calif ornicui)^  whose  brt^ed* 
tig  season  was  about  to  commence. 

Next  morning  by  daylight  coffee  was  drank,  and  the  hunters 
rere  off  to  the  hills*  As  the  excursion  was  strictly  for  scientific 
orpOfieSi  it  was  understood  that  only  bucks  were  to  be  shot  at. 
ly  noon  three  specimens  were  brought  into  camp,  which  were 
dl  I  desired,  and  afforded  me  every  opjjortunity  for  a  critical 
Itody. 

I  found  them  to  be  a  very  prtniounced  variety  of  CrrvriM  pta* 
frodt.  Of  the  species  there  could  be  no  mistake.  There  was 
lie  large  ear,  the  very  large  metatarsal  gland,  more  than  four 
imc«  as  large  as  on  the  black- tailed  deer  {Oervus  Co/wmAmntit), 
^d  more  than  ten  times  as  large  as  on  the  common  deer  (Cervus 
VirffinianuM^^  but  above  all  the  under  side  of  the  tail  was  naked  to 
ibotit  the  same  extent  as  on  the  tail  of  the  horse.  Now  this  is  a 
^nliarity  not  found  on  any  other  of  the  American  deer,  and  I  do 
know  that  it  is  observed  on  any  foreign  species ;  and  as  it  in 
I  oonstsint  on  this  deer  as  on  the  horse,  it  becomes  an  impor- 
VI M*  X.  —  no,  s,  90 
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tant  specific  character,  and,  had  other  important  similitudes  been 
wanting,  would  have  gone  far  to  identify  the  species.  I  will  not 
stop  to  point  out  other  features  peculiar  to  C.  macrotU^  bat  will 
rather  describe  the  differences  between  this  variety  and  that  found 
east  of  the  Sierra  Nevadas. 

Those  found  in  the  low  altitudes  where  we  made  oar  camp  are 
hardly  as  large  as  those  found  on  the  high  table-lands  east  of  the 
Sierras  and  in  the  Rocky  Mountains,  but  I  learned  that  those 
found  in  the  higher  mountains,  say  five  thousand  feet  or  upwards 
above  the  sea,  are  very  large.  Mr.  Frost  once  killed  one  in  the 
high  mountains  which  was  believed  to  weigh  four  hundred  pounds. 
This  deer  frequents  higher  altitudes  than  any  other  deer,  being 
frequently  found  above  the  timber  line.  I  have  not  the  means  of 
comparing  those  found  at  San  Julian  (that  was  the  name  of  the 
ranch  on  which  we  made  our  camp)  with  any  living  on  so  low 
an  altitude  elsewhere.  In  color  these  deer  had  a  decidedly  more 
reddish  shade  than  those  east  of  the  Sierras,  mach  more  ap- 
proaching the  color  of  C,  Columbianus,  Those,  however,  found 
in  high  altitudes  were  described  as  of  the  dull  gray  color  of  the 
eiistern  variety.  On  the  mule  deer  QCervuB  macrotiB)^  there  is 
a  snow-white  section  which  commences  just  above  the  root  of 
the  tail  and  extends  down  the  buttock  for  several  inches  on  each 
side  to  nearly  the  length  of  that  member.  ITiis  white  section  en 
the  specimens  of  the  California  variety  which  I  examined  was 
not  quite  so  extensive  {is  on  the  eastern  variety,  though  in  all 
other  respects  they  were  identical.  But  the  most  marked  dis- 
tinct ion  of  this  new  variety  was  in  the  markings  of  the  tail.  On 
all  the  specimens  I  have  examined  or  Jieard  of  east  of  the  Sierras, 
the  tail  of  C.  macrotU  is  entirely  white  except  a  tuft  of  long 
hairs  at  the  extremity,  which  is  black.  On  all  that  I  examined 
west  of  the  Sierras  a  dark  line  extends  down  the  upper  side  of 
the  tail,  and  unites  with  the  black  tuft  at  the  end.  This  line 
varied  in  depth  of  color  on  different  specimens,  but  was  always 
very  distinctly  present,  never  of  a  lighter  color  than  on  the  back 
above,  but  frequently  considerably  darker  as  it  approached  the 
black  tuft,  always  showing  many  tawny  hairs,  which  in  several 
specimens  invaded  the  tuft  at  the  extremity ;  this  on  the  eastern 
variety  is  always  entirely  black,  except  in  summer,  when  it  some- 
times fades  to  a  reddish  shade.  It  was  this  dark  line  down  the 
upper  side  of  the  tail  which  first  attracted  my  attention  on  the 
dried  skins  examined,  and  excited  the  suspicion  that  this  might 
be  a  new  species  of  deer,  which,  however,  was  at  once  dispelled 
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rb€ti  I  had  opportunity  for  oiore   ciimful 
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examination.     Tbb 

^Bwfc»  1  learmHl  from  Mr.  Frost  and  many  otli«?rs^  is  m  c^oiisttuit 

^^^RUm  large  specimens  foand  in  the  lugln^r  iiltttudea  as  on  the 

imall^r  ont^i  found  at  less  elevations  near  tbe  coast.    It  is  uniform 

and  oonataut,  so  far  as  I  could  leam«  on  all  found  west  uf  the 

^Sinmis. 

^b   At  first  I  suspected  a  relatiTS  of  CV  Columbianus  rather  than 

^Pbf  C*  macrotin^  but  %vhen  I  observed  that  the  dark  line  on  top  of 

Htht^  tail  did  not  embrace  more  than  one  third  of  its  circumference* 

while  on  the  black-tailed  deer  all  is  colored  except  one  quarter  or 

ono  tiitrd  on  thts  under  side,  which  is  whitts —  iu  fact,  that  this  is 

^^  white  tail  with  a  colored  line  on  top«  and  the  other  is  a  black 

^■ail  with  a  white  line  along  the  under  side,  — but  above  all,  when 

1  found  the  under  side  of  the  tail  naked^  while  the  tail  of  C  Co- 

^JumhianuM  is  covered  with  a  dense  oout  of  hairs  on  the  under  side 

Bbo  the  base,  I  saw  at  once  it  was  no  relative  of  the  true  black- 

Hiailed  deer, 

B  Tliis  was  i^nfirmed  by  observations  made  a  few  weeks  later, 
when  enjoying  the  hospitality  of  Mr.  A.  E.  Kent«  near  San  Ra- 
faeli  north  of  Sun  Francisco.  Mr.  Kent  has  a  deer  park  inclosi^d 
in  an  iulmirable  locality ,  and  Inis  in  it  four  does  and  a  buck,  and 
lelt  sadly  disappointed  that  the  does  had  never  bred.  The  first 
Khince  dischmtHl  the  cause  of  this  sterility.  The  does  were  all  of 
true  black-tailed  deer,  while  tlie  buck  was  of  this  new  variety 
MDuIe  doer.  When  I  pointed  out  the  difference,  he  readily 
recognized  it.  Tht!  larger  ears,  the  longer  and  coarser  legs,  the 
irger  gland  on  the  hind  legs,  and  the  difference  m  the  form  and 
:>lor  of  the  tail,  were  all  very  plain  when  pointed  out,  though  he 
bad  not  noticed  them  before,  albeit  there  are  but  few  if  any 
nore  |>ersistent  deer-hunters  in  California,  and  none  who  have 
[lore  carefully  studied  the  habits  of  the  deer  in  everything  essen- 
tial to  the  successful  chase.  Had  the  colored  stripe  on  the  upper 
lide  of  the  tail  been  wanting,  as  on  the  eastern  variety,  he  would 
do  doubt  have  observed  the  difference  at  once.  The  does  were 
latives  of  the  country  north  of  lum  ;  the  buck  was  presented  to 
lim  by  a  friend,  but  he  did  not  know  whence  he  wiis  procured ; 
I  cxprcss«.*<l  the  opinion  ttiut  he  would  on  inquiry  find  that  he 
eame  from  the  south,  which  he  has  since  informed  me  was  the 
ease.  I  examined  thirty  or  forty  dried  skins,  the  fruits  of  the 
chase  by  Mr.  Kt^nt,  all  procured  nnrth  of  San  Francisco,  along  the 
Coast  Kange,  withtu  the  diHtance  of  one  hundred  and  fifty  miles. 
Not  one  from  a  mule  deer  was  found.  All  were  from  the  black- 
tailod  deer. 
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I  lack  the  necessary  information  to  enable  me  to  determine  the 
extent  of  the  habitat  of  this  variety  of  the  mule  deer.  I  think 
it  safe  to  say  that  it  predominates  in  the  Coast  Range  south  of 
Montera,  and  probably  south  of  San  Francisco,  while  it  is  rarely 
if  ever  met  with  in  the  Coast  Range  in  California  north  of  San 
Francisco.  Good  observers  report  C,  macrotU  in  the  Coast  Range 
in  Oregon,  though  of  rather  a  small  size,  and  I  have  most  satis- 
factory evidence  that  it  occurs  abundantly  in  the  Sierras  in 
Northern  California  ;  but  whether  these  are  of  the  variety  I  have 
described  I  have  no  means  of  determining.  I  hope  this  article 
will  induce  naturalists  and  observers  on  the  west  coast  to  exam* 
ine  with  critical  care  specimens  from  the  various  localities  and  let 
us  have  the  result  of  their  observations,  ;9o  that  this  question  may 
be  determined.  I  expect  that  we  shall  find  that  the  Sierras  are 
the  dividing  line  between  the  two  varieties  of  (7.  macroth, 

I  am  informed  by  Professor  Baii-d  that  the  Smithsonian  Insti- 
tution some  years  since  received  several  skins  from  Cape  St 
Lucas,  of  a  vei-y  small  variety  of  C.  macrotis  inhabiting  the  pen- 
insula of  California,  with  spike  antlers,  which  were  said  to  be 
fully  adult,  and  not  yearlings  with  dag  antlers.  Those  skins 
were  unfortunately  destroyed,  so  that  I  could  not  examine  them. 
I  have  thus  far  failed  in  my  efforts  to  procure  specimens  from 
that  locality.  Mr.  Burton,  of  Santa  Barbara,  who  forty  years 
ago  hunted  the  sea  otter  along  that  coast,  informed  me  that  he 
found  a  very  small  variety  of  deer  quite  abundant  on  the  island 
of  Santa  Margarita,  off  the  coast  of  Southern  California  ;  but  be 
could  not  describe  it  except  that  it  wa3  of  diminutive  size  and 
quite  abundant. 

As  soon  as  the  deer  reached  camp  I  selected  a  fair  specimen,  a 
buck,  which  I  judged  to  be  four  years  old,  and  prepared  the  skin 
and  necessary  parts  of  the  skeleton  for  mounting.  This  I  subse- 
quently sent  to  the  Smithsonian  Institution.  Professor  Baird  has 
expressed  much  interest  about  it,  and  assured  me  that  it  would 
be  mounted  and  added  to  the  collection  of  American  quadrupeds 
at  the  Centennial,  where  those  who  take  an  interest  in  these 
studies  may  examine  and  compare  it  with  others. 

After  our  work  was  done  we  enjoyed  a  most  leisurely  feast  of 
venison  prepared  in  all  the  different  modes  most  approved  in 
ciimp,  sweetened  by  long  absence  and  hard  toil.  After  a  late 
breakfast  the  next  morning,  in  which  venison  was  again  most 
prominent,  we  leisurely  broke  camp  and  I  bade  farewell  to  bM 
of  the  sweetest  nooks  for  such  a  purpose  I  have  ever  seen.    The 
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nuik  wild  oaU  which  fonned  our  bc<ls,  the  b(>\Turs  of  nowf^ring 

ibrciW  which  lasuliMl  tht*  air  with  a  rich  ptiirfunie^  the  muAic  of  the 

^jpioiuitait]  brocJc  which  went  dancing  down  near  by  on  iu  way  to 

^Km  gfieat  Pacific,  soothed  to  sleep  iit  rtiglit  find  btide  a  plvasAnt 

^belouine  in  the  morning. 

^^^^^^p  »T    niRDKRT    K*    COFRLAXD,    U,    8. 

^O  many  of  the  nntiriiig  natiiralidta  who  fifty  years  ago  ao- 

t^-*-    eeptc^d  the  perils  and  privations  of  tlie  far  VV^est,  to  rolloci 
ind  diiserilH;  its  aniinala  an*!  phinU^,  we  have  given  the  only  re- 
ward  they  sought — a  grateful  remembrance  of  their  work,     Au- 
dubon dieil  full  of  riches  and  hoinir,  with  the  knowledgi*  that  his 
memory  would  be  cherished  so  long  as  birds  should  sing.     Wil- 
ton is  **  tlie  Father  of  American  Ornithology/'  and  his  misUiki^ 
Hptful  faults  are  forgotten  in  our  adminition  of  his  gveat  achieve- 
Bllfvnts,     Le  Sueur  is  remembered   as  '^  tlie  iirst  to  explore  the 
pkhUiyology  of    the  Great   American    I^ikes/*      Laboring   with 
them,  and  greatest  of  them  all  in  respect  to  the  extent  and  range 
r©f  liis  Hfxwimplishments^  was  one  whose  name  has  nearly  been 
[>rgntten,  and  is  oftenest  mentioned,  in  the  field  of  his  best  labors, 
ith  pity  or  contempt. 

The  early  fii^ld-naturalistn  «had  very  imperfect  conceptions  of 

be  relationship  existing  between  closely  allied  forms, — for  the 

comparison  can  be  made  only  after  the  accumulation  of 

bare  gpeoimaw  ttian  are  ever  coUect^ni  by  one  man^  —  and  they 

lierefore  dMaibed  as  "  species  "  forms  due  to  geographical  in- 

or  individual  peculiar! tiea.      Who  among   them   erred 

bO0t  in  this  direction  cannot  yet  be  determined,  for  our  own 

knowledge  is  too  imperfect,  a  fact  readily  appreciated  by  those 

rbo  have  followed  scientific  thought  at  all  closely  for  the  last 

We  may,  therefore,  now  pass  judgment  only  on  the 

^aiul  truthfulness  of  these  investigabtrs,  and  for  this  we 

i¥e  two  sources  of  evidence :  first,  the  testimony  of  eontempofn- 

second,  the  testimony  of  their  work.     On  the  first  head  we 

in  regard  to  the  subject  of  this  sketch,  the  most  emphatic 

Its  from  his  friends  and  co-laborers,  Swainson  and  Audu- 

If  there  be  anything  r©corde<i  against  the  int4*grity  of  his 

atentious,  diligent  research  has  failed  to  reveal  it  to  me.     It  is 

dy  present  purpose  to  present  an  outline  of  his  work,  for  the  con- 

ieiatioD  of  the  candid  reader. 
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C.  S.  Rafinesque  was  one  of  the  geniuses  that  occasionally  ap- 
pear, to  puzzle  people  of  steady  habits.  His  early  life  was  full 
of  the  vicissitudes  which  may  be  told  of  nearly  every  pioneer  in 
American  science,  and  he  was  thrown  on  our  shores  for  the 
second  time  from  a  shipwreck  in  which  he  had  lost  every  tangi- 
ble result  of  his  labors  in  science  ;  the  sea  had  taken  everything 
but  hope  and  energy.  Similar  misfortunes  have  since  broken  the 
spirit  of  more  than  one  student  of  science,  but  whatever  cloud 
these  may  have  cast  over  the  mind  of  Rafinesque,  it  did  not  affect 
his  zeal  and  capacity  for  work,  and  the  result  was  so  prodigious 
that  I  confine  myself  to  a  consideration  of  his  labors  in  ichthyol- 
ogy, since  here  he  has  received  most  blame  from  recent  followers, 
and  pass  by  his  work  in  the  other  branches  of  science  with  only 
a  statement  of  the  result. 

He  proposed  a  natural  system  of  classification  in  botany  at  a  time 
when  the  Linnasan  system  was  as  universally  recognized  in  this 
country  as  is  the  binomial  nomenclature  now.  Thirteen  genera, 
eight  subgenera,  and  sixteen  species  of  the  plants  referred  to  in 
Gray's  Manual  are  his.  His  writings  on  conchology  have  been  con- 
sidered worth  editing  by  Binney  and  Tryon.  Of  our  reptiles  and 
batrachians,  four  genera  and  six  species  bear  his  name.  He  de- 
scribed four  genera  and  four  species  that  are  retained  in  the  cur- 
rent literature  treating  of  our  mammals.  The  genus  Helmu 
therus  of  birds  was  proposed  by  him.  There  is  implied  in  this 
brief  outline  an  amount  of  labor  to  be  appreciated  only  by  those 
who  themselves  are  laborers. 

In  1820,  the  year  in  which  Maine  was  admitted  to  the  Union, 
when  the  population  of  the  United  States  was  about  nine  mill- 
ion, and  the  population  of  Cincinnati  was  nine  thousand,  there 
was  published  at  Lexington,  Ky.,  "  for  the  author,"  C.  S.  Rafi- 
nesque,  a  little  octavo  book  of  ninety  pages,  with  the  following 
title  :  "  Ichthyologia  Ohiensis,  or  Natural  History  of  the  Fishes 
inhabiting  the  River  Ohio  and  its  Tributary  Streams.  Preceded 
by  a  Physical  Description  of  the  Ohio  and  its  Branches,"  and  with 
the  following  motto :  — 

"  The  art  of  seeing  well,  or  of  noticing  and  distinguishing 
with  accuracy  the  objects  which  we  perceive,  is  a  high  faculty  of 
the  mind,  unfolded  in  few  individuals,  and  despised  by  those 
who  can  neither  acquire  it  nor  appreciate  its  results." 

The  book  is  now  very  rare,  the  borrowed  copy  before  me,  al- 
though worn  and  faded,  being  valued  at  fifty  dollars,  so  that  it  is 
very  difficult  to  verify  a  reference  to  it  or  to  consult  the  origiQal 
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daBcri|>tion».     This  may  have  led  European  writers,  intrenched 

tthe  conviction  that  no  traveling;  naturHlist  could  invntidata 
even  antii'ipato  tlie  hibors  of  a  Ciivier  or  a  Valeneiennea^  and 
III  frankly  stating  tiuit  '*  the  natural  history  of  North  Amcri- 
caii  fn*.Hh-wiitiT  fishi*»  la  in  its  infancy,  and  only  a  ftinali  propor* 
lion  of  tho  literature  pcrtaiuing  to  it  has  been  critiadly  exam- 
iiied,"  to  believe  that  they  couhl  afford  to  reject  all  of  Rafi- 
oeacjae^a  irork,  and  then  coin  Rueh  contemptttoiia  expressions  aa 
^*  R»fineaquian  genera  "  for  groups  rejected  without  examination. 
f  may  nay  here,  however^  that  tlie  term  is  not  a  reproach  ta 
tllOiie  acquainted  with  the  value  of  the  work,  for  Rafbiesque  was 
the  first  writer  on  American  fishes  who* distinguished  with  even 
lolttmble  accunicy  those  groups  now  called  genera,  and  for  tliirty- 
five  years  after  him  there  was  no  writer  on  t»ur  fishes  of  whom 
Professor  Agassiz*s  words  are  not  true,  Uiat  **  most  of  their 
generic  deveriptions  are  only  vague  spiH^ific  dej«criptionR,  and  their 
■pectfie  deacriptions  refer  cliiefly  to  individual  peculiarities  of  the 
tnmens  before  them*" 

American  writers  who  have  neglecteil  Rafiuescpie  may  plead 
t  same  diflieuUies  in  extenuation,  but  have  in  some  c^ses,  I  am 
tiling  to  believe,  been  influenced  more  by  the  habit  of  neglect 
»ward  him.     As  a  fisher  in  the  streams  tributary  to  the  Ohio  I 
ive  become  profoundly  impreased  by  the  accuracy  of  the  work 
be  did  when  laboring  under  so  many  disadvantiiges.    Tie  was  surely 
adffatiguhlr  in  ci»lhH:ting,  and  nicire  accurate  than  the  custom  and 
ibit  of  his  time  demandecL     The  general  confusion  charactcria- 
[ig  sci  much  of  the  literature  on  the  fresh-water  fishes  of  the  Unit- 
States  may  afford  some  reason  why  no  tmo  has  made  a  dis- 
inetton,  in  the  case  of  Ratinesque^  between  the  descriptions  from 
dmena  he  had  seen  and  those  based  on  the  report  of  others* 
The  failuni  so  to  distinguish,  added  to  the  unfortunate  results  of 
be  welUintended  attempt  at  identification  by  one  or  two  western 
iiyologists,  and  the  consequent  lack  of  confidtnure  when  the 
fipancies  were  proved,  h;is  led  to  the  rejection  of  nearly  all 
work  and  to  the  addition  of  many  useleaa  aynonyuis  to  our 
>mencjatur0. 

Kjiifinai»que  referred  a  few  fUhea  ooujectarally  to  genera  on  the 

imony  of  others,  when  he  had  never  seen  a  tpedmen*     These 

ftay  be  dropped  witliout  remark  or  prejudice,  in  accordance  with 

be  univerBal  cu&tom* 

He  ^ve  descriptions  of  some  very  singuUr  fishes  from  draw* 

by  John  James  Audubon.     Whatever  blame  there  may  be 
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belongs  to  the  artist.  It  is  scarcely  necessary  to  say  that  Audu- 
bon's paintings  of  birds  are  wonderfully  accurate,  and  that  his 
skill  and  truthfulness  as  a  field-naturalist  were  such  that  one  of 
his  descriptions  is  considered  to  be  worth  respect,  even  if  contra- 
dicted by  his  best  successors.  Rafinesque  had  particular  reason 
•  to  trust  him,  for  on  his  denying  the  existence  of  a  flower  Audubon 
had  painted,  he  was  led  to  discover  a  new  genus.  Such  proof  was 
not  always  possible,  and  why  should  he  doubt  the  existence  of  a 
fish  painted  in  its  life  colors  by  the  same  gifted  hand  ?  Valen- 
ciennes and  Richardson  have  described  species  of  fishes  that  yet 
hold  a  place  in  so  celebrated  systematic  literature  as  the  Cata- 
logue of  the  Fishes  of  the  British  Museum,  from  Chinese  draw- 
ings. We  may  be  pardoned  for  retaining  the  descriptions  of 
Rafinesque  from  the  paintings  of  Audubon  ;  we  may  surely  drop 
them  without  reproach  to  the  author. 

His  descriptions  of  the  fishes  he  collected  cannot,  in  many  par- 
ticular cases,  be  surpassed,  and  are  generally  recognizable  even 
among  the  cyprinoids  or  minnows,  where,  on  account  of  their 
close  resemblance  to  each  other,  there  has  always  been  the  most 
confusion.  The  first  good  word  was  spoken  for  him  by  Kirtland, 
but  the  value  of  his  work  was  not  fully  recognized  until  1856, 
when  Professor  Agassi z  was  receiving  collections  from  the  tribu- 
taries of  the  Ohio.  In  his  Fishes  of  the  Tennessee  he  restored 
many  of  Rafinesque's  names,  and  defended  his  memory  against 
the  harsh  treatment  it  had  received  from  the  few  writers  who 
had  noticed  his  work,  expressing  much  regret  "  that  his  contem- 
poraries did  not  follow  in  his  steps,  or  at  least  preserve  the  tra- 
dition of  his  doings,  instead  of  decrying  him  and  appealing  to 
foreign  authority  against  him."  After  that  time,  however.  Pro- 
fessor Agassiz  made  but  few  contributions  to  American  ichthy- 
ology, and  the  general  neglect  continued  to  such  an  extent  that 
a  writer  in  the  employ  of  the  government  took  the  trouble  to 
describe  badly  many  of  the  fishes  that  Rafinesque  had  described 
well,  and  in  our  own  day  authors  have  made  new  genera  with 
descriptions  no  better  than  Rafinesque's  for  the  same  fishes. 

Occusionally,  however,  as  the  fishes  of  the  Ohio  are  becoming 
better  known,  one  of  his  descriptions  has  been  recognized,  and 
recently  Prof.  David  S.  Jordan  has  published  a  thorough  review 
of  Rafinesque's  work,  based  on  collections  of  a  large  number  of 
specimens  from  the  streams  in  which  he  fished,  and  has  restored 
many  of  his  names.  The  result  at  last  fully  justifies  all  I  say  of 
this  gifted  ichthyologist,  for  of  seventy-nine  genera  and  one  bon- 
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dnd  and  fifteen  0]>ec]eB  of  fishes  known  as  mhabitlug  the  Obio 

•od  its  tributiiries,  twenty-nino  gi*neni  uikI  thirty-soveti  species 

were  first  described  by  hiifit  and  tlio  eliminating  of  seiisonal  and 

neatual  forms  from  the  rank  of  species,  and  the  identifying  of 

^bnore  of  liis  gt^neni  on  a  better  acquaintance  with  the  fislies  of 

^■Ibe  Ohio,  will  constantly  make  the  ratio  greater. 

^K   I  have  not  been  actuute<l  in  the  writing  of  tltis  sketch  wholly 

^Biuidt^tre  to  sc*e  juHtice  done.     Professor  Agaasir, — and  I  quote 

^^Bn  so  often  beaiuse  ho  spoke  so  well  before  me  in  this  matter  — 

imI,  **  Both  in  Etirf»{ie  and  in  America  he  has  atitiinput«Kl  most 

hia  con  tern  iKiraries  in  the  discovery  of  new  genera  and  species 

those  departments  of  science  he  cultivated  roost  perse veringly, 

nd  it  is  but  justice  to  resUire  them  to  him  whenever  it  can  be 

But  if  we  liold  our  duty  lightly  in  regard  to  our  treatment  of 
old  naturahsts,  we  are  driven  by  our  necessities  to  attempt 
llie  establishment  of  the  oldest  names  that  were  accompanied  by 
m  recx)gDi2abt6  description^  for  the  nomenclature  of  our  animals 
baa  b«C9ome  a  matter  so  fearfully  intricate  that  it  has  ri'^tarded  in 
no  slight  degree  tlie  advancement  of  science,  by  repelling  those 
itunilly  fitted  for  the  work. 
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NEW  JEHSEY. 


n. 


H  ItY    CUARLICS    C.    AUnoTT,    Jkl 

■|\N  Monday^  August  2d,  1875,  it  commenced  mining  early  in 
^^  the  morning  atid  continued  day  lifter  day^  with  the  exception 
of  one  day,  until  Friday,  the  20th.  The  wind  varied  only  from 
•oatboast  to  south.  About  ten  and  one  tenth  inches  of  rain  fell, 
ud  in  eonse(pienee  the  meadows  bordering  on  the  Oulaware  River 
were  overflowed  to  a  depth  varying  from  two  to  six  feet. 

On  the  14th  of  August  a  flock  of  thirty  snowy  herons  (Gar* 

candiJiititima)  made  their  appi^arance,  keeping  mudi  to- 

sther^  avoiding  tlie  olumps  of  tall  trees,  and  at  times  associating 

familiarly  with  a  flcKrk  of  domestic  gtose.     Occasionally  the 

blue  herons  {Ardea  Iierodiax)  were  seen  in  scanty  numbers^ 

ither  alone  or  assciciati^il  with  the  white  herons,  and  every  day 

bero  were  numbers  of  the  small  blue  herons  (Fhridn  ctJBndea% 

It  these  excited  no  comment  fnmi  those  familiar  with  the  local* 

f^  as  they  are  quite  abundant  every  year,  as  are  also  tlie  night 

Wt>n  (^Nyciiardea  gardeni)^  the  bittern  (Bota%ru4  Untiginoim}^ 


474  White  Egrets  at  Trenton^  New  Jersey.         [Angutt, 

the  gi-een  heron  QButorides  virescens)^  and  the  least  bittern  (ilr- 
dea  exilis), 

August  17th  a  small  flQck  of  white  egrets  (^Herodias  egretta) 
made  their  appearance,  and  associated  familiarly  with  the  white 
herons  that  had  preceded  them  by  three  days.  A  tract  of  level 
meadows,  of  some  seventy  acres  in  extent,  seemed  particularly 
attractive  to  these  birds,  and  I  had  excellent  opportunities  for 
watching  their  habits  during  their  brief  stay. 

It  is  proper  here  to  state  that  thirty  years  ago  both  of  these 
species  of  white  herons  were  quite  common  along  the  Delaware 
River  from  May  to  September,  bi*t  they  have  now  almost  entirely 
disappeared,  especially  during  the  past  six  years,  during  which 
time  I  have  failed  to  note  their  presence,  except  single  specimens 
flying  over. 

My  studies  of  the  habits  of  birds  during  the  past  and  preced- 
ing summers  have  frequently  suggested  to  me  that  when  any 
bird  or  flock  of  birds  deliberately  chose  to  frequent  a  very 
limited  locality  for  a  comparatively  long  time,  notwithstanding 
the  danger  of  the  presence  of  man,  their  habits  would  indi- 
cate exercise  of  faculties  that  could  not  be  considered  simply 
instinctive ;  that  the  exercise  of  unusual  care,  forethought,  and 
deliberation  would  be  noticeable  in  their  endeavors  to  avoid  real 
or  supposed  dangers  from  the  proximity  of  man.  To  what  ex- 
tent this  is  true  is,  I  think,  partly  shown  in  the  notes  I  have 
taken  down  in  the  field  from  August  14th  to  September  9th 
inclusive.  How  these  movements  should  be  interpreted  the  reader 
must  judge  for  himself,  but  I  think  the  explanation  here  given 
nearest  in  accordance  with  the  facts,  which  I  regret  being  un- 
able to  describe  as  clearly  as  I  wish.  Valuable  as  they  undoubt- 
edly are,  written  descriptions  give  but  a  faint  idea  of  the  varied 
movements  and  daily  habits  of  our  birds,  which  to  be  really  ap- 
preciated must  be  seen. 

It  is  very  evident  that  these  white  egrets  know  that  their 
color  renders  them  quite  conspicuous.  I  noticed  every  day  the 
same  movements  on  their  part,  which  demonstrated  their  appre- 
ciation of  this  fact.  They  carefully  kept  in  the  centre  of  the 
tract  of  meadow,  except  when  feeding,  and  then  never  ventured 
nearer  than  one  hundred  yards  to  the  wooded  margins  of  the 
meadow  or  near  outstanding  trees.  This  shyness,  as  it  would  be 
called,  w:is  not  of  itself  at  all  remarkable,  but  as  it  was  acoom- 
panied  with  another  habit  having  direct  relation  to  it,  it  was 
very  curious,  and  indicative  of  thought.     This  aecond  habit  WM 
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that  of  rising  to  a  very  great  height  always  when  passing  over 
woods,  as  was  necessary  on  coming  in  from  the  river,  along  the 
banks  of  wlnoh  tliey  appr-arorl  to  roost.  While  the  less  timid 
bine  hen^ns  would  jwiss  leiatirely  along  the  tree* tops,  not  a  do2<in 
yanli*  above  them,  the  white  herons  on  being  disturbed  would 
riao  rapidly  to  an  unusual  height,  and,  uppurently  keeping  directly 
orer  the  spot  where  they  had  been  standing,  would  not  com- 
mence an  onward  flight  until  the  upward  one  waa  sufficiently 
prolonged  to  assure  them  that  they  were  wholly  out  of  harm's 
Jiray.  So  when  returning  tti  the  meadow  they  would,  na  5t  were, 
'>p  from  the  clouds,  while  the  blue  speciea  would  quietly  wing 
beir  way  along  at  a  lh«ight  of  from  t<*n  to  forty  yard^. 
Now,  inoBmui-h  as  no  white  egreta  have,  in  any  numbers,  via- 
this  loc4ility  for  sevend  years,  anil  as  in  the  Southern  States 
bey  are  little,  if  at  all,  more  wary  than  the  blue  herons,  it  seems 
me  to  follow  necessiirily  that  their  i)ecidi»trity  of  flight,  as 
»tanced  in  avoiding  supposed  dangers,  could  not  be  hereditary, 
nd  waa  really  an  exerciBo  of  unusual  cam,  forethought,  on  the 
r  of  these  birds ;  a  mental  nperaticm  akin  to  thought  in  man* 
ad  having  nothing  whatever  to  do  with  instinct  aa  understood 
tjy  u». 

Why,  indeed,  a  flock  of  these  egrets,  for  nearly  four  weeka^ 

hbould  frequent  daily  a  tnict  of  meadow  so  small  as  this  of  seventy 

acres,  it  would  be  very  difficult  if  not  impossible  to  determine  ; 

mi  such  being  the  case,  I   naturally  endeavored  to  mark  their 

ling  habits  can^fuUy,  ami  this,  with  the  aid  of  a  good  field* 

|lass,  I  was  able  to  do.     Their  food  consisted  exclusively,  while 

the  meadows,  of  frogs  and  gnisslioppttrs,  and  especially  iif  the 

Itter,  which  were  very  abundant,  and,  having  been  caught  by 

be  freshet  while  in  the  long  grass,  were  so  wet  and  draggled 

tial  they  cuuld  not  escape  by  flight.    The  smaller  herons  seemed 

nys  occupied  in  gathering  up  the  grasshoppers,  and  never 

[>pped  to  plume  themselves'  or  take  a  quiet  naj)  on  one  leg  as 

be  blue  herons  are   so  fond  of  doing.     The  egrets  {Heradia$ 

rett4i)  on  the  contrary,  seemed  to  weary  of  gathering  grass* 

boppers  and  frogs,  and  would  spend  much  time  in  dressing  tlieir 

others ;  but  while  really  undisturbed  they  never  ceased  to  bo 

spicious,  and  the  little  flocks  steified  to  have  a  mutual  under- 

iiding  for  their  common  sjifety,  as  every  fifteen    or  twenty 

Binutes  one  of  their  number  would  rise  well  up  into  the  air  and 

i^le  slowly  about  as  if  to  see  if  the  coast  was  clear.    If  at  such  a 

I  Any  pMtOQ  was  noticed  approaching,  or  I  puqiosely  showed 
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myself  too  near  them,  the  flying  egret  would  give  a  load,  shrill  calL, 
and  they  would  all  rise  up  immediately  and  be  gone  for  perhaps 
an  hour.  I  frequently  disturbed  them,  and  so  uniform  was  their 
action  at  such  a  time  that  I  could  exactly  describe  in  advance  to 
a  friend  what  would  be  their  movements  when  I  alarmed  them. 
So  unvarying  was  their  metliod  of  leaving  and  returning  to  the 
meadow  that  it  seemed  only  explicable  by  considering  it  the  pre- 
determined routine,  resulting  from  a  consultation  had  among  them 
when  circumstances  first  led  them  to  the  spot  in  question. 

As  an  instance,  also,  of  these  birds  apparently  "  studying  the 
situation,''  I  daily  noticed  a  change  in  their  habits  as  the  waters 
began  to  subside  and  restricted  their  range  of  submerged  land. 
They  seemed  to  know  full  well  that  an  open  meadow,  six  or 
eight  inches  under  water,  afforded  no  "  cover  "  for  their  arch- 
enemy, man,  but  that  he  might  crawl  dangerously  near  in  the 
long,  tiingled  grass,  now  again  exposed.  The  indication  of  this 
supposed  train  of  thought  on  the  part  of  the  herons  consisted 
in  their  increased  suspicion,  and  the  steadily  increasing  number 
of  circular  flights  on  the  part  of  some  of  their  number  to  see  if 
any  danger  was  near  by. 

It  were  useless  to  endeavor  to  give  a  detailed  account  of  their 
many  interesting  movements,  all  of  which  were  so  indicative  of 
genuine  thought ;  but  the  whole  series  of  observations,  as  I  now 
recall  them,  and  the  perusal  of  my  field-notes,  more  than  ever 
fully  convince  me  that  these  egrets,  like  all  birds,  depend  upon, 
and  are  successful  in  life,  I  may  say,  more  from  their  reasoning 
powers  and  their  quality  than  they  trust  to  or  are  dependent  up(m 
the  operations  of  instinct.  ' 


THE  HOUSE  FLY. 

BY   A.   8.   PACKARD,   JR. 

A  BRIEF  history  of  the  common  house  fly,  which  abounds  to 
-^  such  an  annoying  extent  in  August,  may  not  be  out  of  season, 
especially  as  until  within  two  or  three  years  we  were  quite  in  the 
dark  as  to  its  mode  of  life  and  transformations.  The  M^moirei 
of  the  Swedish  count,  DeGeer,  published  just  one  hundred  years 
ago,  contain  the  first  notice  of  the  house  fly,  while  a  fuller  ac- 
count is  given  in  an  obscure  book  by  Bouch6,  a  German  entoaud- 
ogist,  published  in  1834.  Two  years  ago  the  writer  made  a 
special  study  of  the  mode  of  growth  and  life-history  of  the  fly,* 
the  leading  points  of  which  are  here  reproduced. 

1  On  the  Transformations  of  the  Common  Hoote  Fljr.    (Proeecdinft  of  the  1 
Society  of  Natural  History,  xvi.,  1874.)    Svo,  pp.  U. 


187^] 


The  Bou9€  Fly. 


477 


In  tiim  fintt  pkec,  i«  the  eommon  honms  fly  of  Am«r!cA  the  same 
iliat  of  Europe?  After  a  careful  comparison  of  a  number  of 
ddtviduals  from  Switzerland  with  tnany  natiir«  examples,  no 
difference  et>uld  be  found.  How  long  it  Uiok  be<*n  living  in  thm 
country  tliero  aro  no  data  to  show,  and  it  may  haye  l>een  a  pa 
ngt?r  on  the  Mayflower,  or  bu2/,ed  in  the  cahin  of  Captain  John 
lith  t  vessel,  or  even  performed  it^  meaaiired  fliirht  !j*'jir  the 
•lingB  in  the  ancient  town  of  Pemaquid. 

During  tlio  month  of  August  the  house  fly  \^  pitihnilarly 
bundant,  and  es]H^rntilly  »o  in  tlie  n<*ighl)orhood  of  st;ih)4\^.  On 
c*ing  a  fly  in  a  glass  bottle,  she  laid,  between  aix  P.  M.,  August 
Jth,  ami  eight  the  next  morning,  one  hundrod  and  twenty  ^*gg». 
Ih^V  Wf*re  depndited  irregularly  in  ataeka«  lyir^  Uxm*  in  two 
les  at  the  bottom  of  the  bottle.  At  eight  in  the  morning  of 
ftt  14th  several  were  found  hatched  out  and  crawling  about 
attorn  of  the  bottle.  But  a  greater  number  of  yitung  were 
dcntred  for  pnrp^isi^s  of  study,  and  an  abundance  of  fexnl  in  whicli 
to  rear  them.  A  mass  of  freshly-droppt*d  horse  manure,  still 
warm^  waa  placed  at  an  f)pon  wiudow  in  the  sun.  This,  with 
fmh  massea  mlded  from  time  to  time,  attracted  numlM*nt  of  fliea 
for  three  or  four  weeks  succeeding,  which  laid  eggs  during  that 
0eriod,  so  that  tlmusands  of  young  in  dilTerent  stages  of  dcvclop- 
■lent  were  obtained. 

Immitliately  after  exposing  the  manure  on  the  morning  of 
August  12th,  the  flies  appeared, and,  penetrating  down,  often  out 
sight,  deposited  bunches  of  eggs  in  convenient  crevicea.  The 
of  the  house  fly  is  long,  sh^ider,  cylindrical,  and  a  little 
nailer  at  the  auterior  end  than  at  the  other.  It  is  ,04-, Oo  of  an 
ch  long  and  alK}ut  one  quarter  aa  thick*  The  shell  is  so  dense 
lU  the  ejirly  embryonic  phases  could  not  be  watched,  but  enough 
seen  to  enable  us  to  determine  that  the  mode  of  growth  in 
bo  egg  ia  nearly  the  same  as  that  of  the  flesh  fly,  as  observed  by 
|r,  Weinman n« 
The  eggs  thus  laid  were  found  to  hatch  twenty-four  bonis 
In  confinement  they  required  from  five  to  ten  hours  more, 
the  maggots  hatched  in  cuufniement  were  smaller  than  thi^ee 
fited  from  eggs  deposited  in  warm  manure.  Certain  worms 
'  also  in  too  dry  manure  were  nearly  one  half  stnuller  than 
bosc  bred  in  more  favorablo  circumsiances.  For  several  days 
he  worms  living  in  this  dry  manure  did  not  grow  sensibly.  Too 
^rect  warmth,  but  more  especially  the  want  of  sutlloient  moist- 
Ire,  and  consequently  of  available  semi^liquid  food,  seemed  to 
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cause  them  to  become  dwarfed.     It  is  evident  that  heat  audi 
moisture  are  required  for  the  normal  development  of  the  fly,  i 
they  are  for  nearly  all  insects. 

The  maggot  molts  twice,  consequently  there  are  three  si 
of  development,  and  it  becomes  sensibly  larger  at  each  st 
After  remaining  in  the  first  stage  for  one  day  it  molts,  and 
fcrs  from  the  preceding  stage  only  in  being  a  little  larger,  and 
the  addition  of  the  spiracle  near  the  head  (Figure  28,  B,  %p. 
the  same  enlarged.)    After  remaining  in  this  stage  from  twent 
four  to  thirty-six  hours  it  sheds  its  skin  and  enters  upon 
third  stage,  which  lasts  three  or  four  days.     Figure  28,  A, 
represent  the  maggot ;  the  body  is  long  and  slender,  some 
conical,  the  heiid  and  mouth-parts  being  rudimentary.     The  ( 
of  the  body  is  truncated,  and  bears  two  short  tubercles  or  spL 
Figure  28,  E,  represents  one  of  these  circular  breathing  boles  ran 
enlarged,  with  three  sinuous  openings,  the  edges  of  which 
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armed  with  fine  projections  forming  a  rude  sieve  for  the  exclu- 
sion of  dust  and  dirt.  With  these  spiracles  connect  the  two 
main  tracheae,  comnnmicating  by  two  cross  branches  (a)  and 
sending  off  numerous  twigs.  The  young  of  the  house  fly  diifew 
chiefly  from  that  of  the  flesh  fly  in  being  only  one  half  as  lai^, 
while  the  form  of  the  openings  in  the  spiracles  at  the  end  of  the 
body  is  entirely  different. 

When  about  to  transform  into  the  pupa  or  chrysalis  state  the 

'  A,  larva  of  Mnsca  domcsttca,  just  hnrchcd,  showing  the  diitribation  of  the  two 
mnin  trachcn?,  and  the  anterior  and  posterior  commissures  (a,  a),  dorsd  riew.  B. 
the  hirva  in  the  second  stage ;  «/),  spiracle.  C,  spiracle  enlai^d.  V,  head  of  the  sum 
larva,  enlar;;e(l ;  bl,  lahrum  (  V) ;  wd,  mnn<iib)cs  ;  mx,  maxillc  ;  at,  antennc  £,  a  ter- 
minal spiracle  much  enlarged.  1),  puparium ;  </>,  spiracle.  All  the  figures  Dochci' 
largci. 
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Jiody  coittmcts  Into  a  barrul-«lmpecl  fornu  m  »<H^n  in  Figure  28, 

),  turns  brawn  »nd    kard,  fornung  a  case  (pupariuin)  within 

rbicli  the  bociy  of  the  larva  transforms  into  that  of  th<5  pupA. 

rifi»nninn  has  inadu  thti  ditjcovery  that  in  the  hirvul  iU*»li  Hy  when 

)ut  to  transform  into  the  pupa  i>tate,  the  head  and  thoracic 

fluent*  die,  and  that  the  head  and  tlionix  of  the  (lupa  arts^ 

jm  mtnnte  disks  attiic^hed  to  the  BnniUer  nerves  or  tnu  hea;  in 

liody  of  th©  worm.     This  ia  pamlleled  by  tlie  utetaniorpho&iB 

tho  "  plutiHta  *'  into  the  adult  starfish,  and  is  a  much  more  com- 

E^le  meUtmorjihosix  than  even  that  of  the  caterpillar  iiito  the 

Irysalis  of  the  butterfly. 

Our  hciusit  fly  having  as  a  maggot  lived  a  life  of  squidor,  tm- 
fiersed  in  its  revolting  food»  with  its  new  change  of  form,  involv- 
:  Ibo  death  of  one  half  it>8  body  and  the  origin  of  a  new  head 
thorax,  with  legs  and  wings,  oytss,  feelers^  and  mouth-|»irts; 
a  short  pupal  sleep  of  from  live  to  seven  days  pushes  off 
end  of  ita  pupa  case,  and  appears  winged,  with  legs  where 
fore  there  were  no  traces  of  feet^  and  is  animated  by  new  in- 
tncts  and  menuU  traits*  It  is  dii!it*uU  to  reali/.e  liow  striking 
are  the  changes,  physical  and  psychological,  which  tlie  house  fly 
undergoi*s  in  th«^  transition  from  the  maggot  to  the  volant,  curso- 
lial  being  which  puts  a  girdle,  like  Puok,  around  its  Utile  world, 
—  the  dining-room  or  parlor, — and  like  its  mischievous  proto- 
fpo  plays  all  s^trts  of  antics,  tasting  the  sugar,  tapping  the 
[ilaaaes,  now  tickling  tlie  nose  of  the  sleeping  housewife  renting 
L»m  her  pre-prandial  toils,  or  adjourning  to  tlio  library  and  scrap* 
!i   ita  spiny  tongue  Uie  rich  binding  of  Uie  lK>ok worm's 


If  ia  its  wingeil  cx>ndition  it  is  one  of  the  most  diMgreeable 

ires   of     '        '     H,  and   people   wonder  why  flies  were  ever 

le  at  all,  >  1  h^^  rememU^red  that  flies  have  an  infancy 

nuiggoUi,  and  the  loaths^^me  life  they  then  lead  as  scavengers 

and  purities  the  August  air,  and  lowers  the  death-nite 

our  01  ties  and  towns.     Tims,  wliile  stJibles  and  piggeries  and 

lltb  are  tolerated  by  city  and  town  authorities,  tlie  young  of  the 

and  the  Q*sh  and  blow  fly,  with  their  thousand  allies,  are 

lething  towards  purifying  the  pecttilential  airland  avert- 

tbe  summer  brood  of  cholera,  dysentery,  dipbtlieria,  typlius 

typhoid  fever,  which  d(*S(iend  like  harpies  upon  the  devoted 

and  cities.     It  may  be  regarded  as  an  axiom   that  where 

most  abound  there  tilth,  death-dealing  and  baneful,  is  moot 

ibundiint,  and  filth-diseases  such  {is  we  have  named  moat  do  con- 

reg.itc. 


apregitc 
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As  we  have  said,  when  the  fly  leaves  its  pupa-case  it  pushes 
away  the  front  end  of  the  case,  which  opens  like  a  lid,  by  means 
of.  the  distention  of  the  membranous  front  of  the  head,  which 
may  be  seen  pushing  out  and  in  as  the  fly  walks  rapidly  about. 
This  bladder-like  expansion  is  evidently  distended  with  air  and 
in  connection  with  the  air-tubes  within  the  body,  so  that  it  may 
serve  the  temporary  purpose  of  enabling  the  fly  to  disengagA 
itself  from  its  pupa-case.  When  free  from  its  prison  the  fly 
walks  or  rather  runs  nervously  about,  as  if  laboring  under  a  good 
deal  of  mental  excitement,  and  quite  dazed  by  the  new  world  of 
light  and  life  about  it,  for  as  a  maggot  it  was  blind,  deaf,  and 
dumb.  Now  its  wings  are  soft,  small,  bagg}%  and  half  their  final 
size.  The  fluid  that  fills  them  soon,  however,  dries  up,  the  skin 
of  the  fly  attains  the  colors  of  maturity  and  it  soon  flies  off  with 
a  buzz  suggestive  of  contentment  and  light-heartedness  bom  of  its 
mercurial  temperament.  That  the  fly  not  only  throws  off  in  its 
buzz  songs  of  the  affections,  love  ditties,  but  also  may  vary  its 
notes  accordingly  as  it  is  elevated  or  depressed  in  spirits  concern- 
ing more  trivial  and  less  absorbing  matters,  we  are  assured  by 
Sir  John  Lubbock,  who  says  that  the  sounds  of  insects  do  not 
merely  serve  to  bring  the  sexes  together ;  they  are  not  merely 
^^  love  songs,"  but  also  serve,  like  any  true  language,  to  express 
the  feelings. 

The  life  of  the  house  fly  may,  then,  be  summed  up  as  follows : 
It  lives  one  day  in  the  egg  state,  from  five  days  to  a  week  as  a 
maggot,  from  five  to  seven  days  in  the  pupa  state,  —  in  all, 
from  ten  to  fourteen  days  in  the  month  of  August,  —  before  the 
winged  adult  period.  It  is  often  asked  how  long-lived  a  fly  is. 
Most  of  the  flies  which  are  born  in  August  live  for  a  mbnth  or 
six  weeks,  and  die  at  the  coming  of  frost,  either  of  cold  or  from 
the  attacks  of  fungoid  plants.  A  few  probably  winter  over  and 
survive  until  midsummer,  and  thus  maintain  the  existence  of 
this  useful  species,  to  which  civilized  man  owes  more  than  he  can 
readily  estimate,  and  with  which  he  can  dispense  only  when  the 
health  of  our  cities  and  towns  is  looked  after  with  far  greater 
vigilance  and  intelligence  than  is  perhaps  likely  to  be  the  case 
for  several  centuries  to  come. 
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TIIK  NATURAL   HISTORY   OF    KERGUELEN   ISLAXIX 

The  reports  of  Dr.  J.  IL  Kidder,  naturalist  of  the  Tramit-of- 

VeniJi!  Expedition,  on  th«  natural  liistory  of  Desolation  or  Ker- 

Hf  l(*n  Ij<iliinil  are  of  inti^restt  fnmi  two  rea«ona  ;  first,  die  ifxtrttme 

'^ucity  of  life  upon  this   barren  rock ;    and  8ocond»  the   large 

nutntier  of  natunilista  who  have  beim  callrd  ujion  to  report  tifjon 

be  few  specimens  collected  ;   aa  many  as   eight   »j>ecialista  in 

>olr^y  and  four  in  botany,  as  well  as  a  tninerahtgist,  contributing 

boir  aid,  while  the  natuniltsU  of  the  Engliiih  Transit^of- Venus 

cpedltion,  particularly  Rew  A.   E.  Eaion^  aasUted  by  several 

Bngllsh  and  a  German  entomologist,  have  also  published  papers 

the  entomology  of  the  island. 

It  will  be  renierabercd  that  tlie  Unite<l  States  ship  Swatnra, 
Kill  Dr.  J.  H,  Kidder  fis  naturaliMt,  sailed  from  New  York  on 
i  8th  of  June.  1874,  and  landed,  September  lOth,  two  astron- 
iers  and  Dr,  KJdder,  of  the  navy,  with  photogniphers  and  two 
the  crew.  Some  of  the  more  interesting  results  we  shall  pre- 
Itit  to  our  readers*  often  using  the  language  of  the  reporters* 
%h  island  is  situateil  southeast  of  Madiigascar,  in  latitude  t'>0^« 
^tude  So"*,  approximately.  It  is  about  ninety  miles  long 
by  fifty  in  width,  and  is  composed,  as  tc»  its  southern  paH  at 
lisaatf  wholly  of  vohTanic  rock,  sliowing  no  signs  of  8inUifi<jation. 

Ee  northern  portion  contains  stratified  rocks,  deposits  of  lund  of 
I«j  i*alae«  and  verj'  ancient  remains  of  silicificd  wo<jd,  indieat- 
the  former  existence  of  trees  of  oonsidenible  size,  and  the 
submergence  and  subsequent  upheaTal  of  the  land  upon  which 
tliey  grew.     The  whalers  say  that  a  large  glacier  runs  acn»ss  the 
Bland,  in  a  generally  east  and  west  direction,  at  about  its  centre. 
In  the  interior  the  land  is  mountainous,  peaks  with  sharp  vol- 
lic  outlines  alternating  with  table-topped  hills.     Mount  Ross, 
be  highest  peak   (about  five  thousand  feet)«  is  always  snow- 
levered  and  quite  inatvessible.     Near  the  se^i,  in  DecembiT,  the 
>ir-line  was  found  on  Mount  Crozier  at  about  two  thousand 

hundred  feet  aliove  the  sea-level, 
Kerguelen  Islan<i  is  a  region  of  almost  constant  prt^cipitati<in, 
aly  twenty -seven  days  out  uf  four  months  being  recorded  as 
ithout  snow  or  ratn,  and  a  still  smaller  number  of  nights. 
iio  thermometer  ranged  not  far  from  the  freezingpornt,  the 
lily  avenige  being  a  little  below  it  in  September  and  October, 
ad  a  little  above  it  in  November  and  December,  Whalers  say 
bat  in  midwinter  there  is  no  marked  increase  in  the  severity  of 


482  The  Natural  HxBtory  of  Kerguelm  I%land.       [ Aagwt, 

the  weather.  The  lowest  tempei^ature  recorded  was  18®  F.,  and 
the  highest  04®.  The  island  is  also  deservedly  notorioos  for  the 
violence  of  the  gales  which  almost  constantly  prevail,  and  which 
often  arise  with  a  suddenness  that  makes  it  very  dangerous  to  go 
about  in  small  boats. 

These  climatic  conditions  have  their  natural  effect  upon  the 
flora  and  fauna  of  the  island,  there  being  neither  tree  nor  shrub, 
no  plant,  indeed,  larger  than  the  Kerguelen  cabbage,  while  the 
very  few  species  of  pluenogamous  plants  which  do  survive  are 
such  only  as  can  thrive  exposed  to  sudden  and  violent  alterna- 
tions of  dryness  and  moisture,  and  to  fierce  gales  of  wind.  As 
a  natural  consequence  of  these  facts,  there  are  no  land-birds  or 
mammals,  strictly  speaking,  indigenous  to  Kerguelen  Island,  and 
but  a  single  shore-bird  (^Chionis  minor^. 

As  might  be  expected,  the  insects  were  few  in  number,  and 
some  curious  wingless  forms  were  discovered,  it  being  a  charac- 
teristic of  certain  island  species  that  they  lose  the  power  of  flight 
and  the  wings  themselves,  wholly  or  in  part.  Several  weevils 
occurred,  most  of  which  were  incapable  of  flight,  their  wing-cases 
being  soldered  together.  Two  small  moths  with  **  very  imperfect 
and  abbreviated  wings"  were  captured,  though  unfortunately 
afterwards  lost.  But  the  most  interesting  forms,  evidently  due  to 
their  singular  physical  surroundings,  are  three  genera  of  wingless 
flies,  which  pn^sent  several  anomalies  not  heretofore  observed. 
With  the  structure  of  flies,  they  possess  many  of  the  habits  of 
beetles,  such  as  that  of  counterfeiting  death  when  in  danger.  One 
species  (^Anatalanta  apterd)^  which  feeds  on  carrion,  has  no  ves- 
tige of  either  wings  or  balancers.  A  second  kind,  which  feeilson 
the  leaves  of  the  Kerguelen  cabbage  (^Prhu/lea  antiscorbutira)^]^ 
of  considerable  size,  dark  brown  in  color,  with  long  legs,  and 
showiug  considerable  activity  of  movement,  looking  not  unlike 
large  ants.  The  wings  are  represented  by  small  scale-like  bodies. 
A  third  genus  (^Amalopteryx  maritima^  represents  a  further  step 
in  the  progress  of  development,  possessing  both  wings  and  bal- 
ancers, hut  still  unable  to  fly.  Besides  these  forms,  Mr.  Eaton 
mentions  a  crane  fly  (a  Tipulid)  with  imperfect  or  abortive  wings. 
A  small  gnat  was  the  only  flying  insect,  except  a  curculio,  ob- 
served on  the  island.  Even  the  common  house  fly  had  not  yet 
been  naturalized. 

Among  other  invertebrates  is  a  species  of  sea-urchin  (^JBemi- 
aster')  which  has  been  found  by  Mr.  A.  Agassis  to  be  viviparous, 
there  being  but  one  other  genus  (^Anochanus')  known  to  produce 
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^etamorphoAis  usual  in  eehiiioderms* 

In  bis  able  disciiasiori  i«f  the  stnicturis  and  aiGnities  of  Vhtonii 
ime^r,  tbe  lesser  aheatli^bill,  or  "  wbho  paddy  "  of  wbalera,  Dr. 
nes  has  treated  us  to  one  of  tbe  most  interesting  oruitholugical 
iys  tbat  has  appeared  during  the  past  few  yuars.     This  bird 
it  ftiu»ther  inaUuitn^  among  the  aberrant  ft»ritis  found  in  this  island^ 
^■^  animals  "  whose  structure  gives  no  clew  whatever  to  their 
^Habits,  so  aberrant  has  lieen  the  progress  of  their  variation  in  the 
^Becu liar  coiidi lions  under  which  they  livo/^   Thus  tbe  gt*eat  si>utb- 
^H^  skua  hsis  here  adopted  the  habits  of  a  land-hawk,  and  the 
^^esder  sheath-bill  is  '*a  connecting  link,  dosing  tlie  narrow  gap 
between  tlie  plovers  and  gulls  of  tbe  present  day.    In  our  opinion, 
lis  group  represents  the  survivors   of  an  ancestnd  type  from 
rhicli  both  gulls  and  plovers  have  cles<*cnded.     And  this  opinion 
\  strongly  supported  by  the  geogriiphical  isolation  of  its  habitat* 
fording  but  few  conditions  favomble  to  variation," 
In    the   practical    matter  of   cliissifieation,   it  is  evident  that 
'HhiontM  is  not  exactly  referable  to  either  of  the  two  groups  be* 
reen  which  it  stands.     A  consideration  of  its  external  cliarac- 
mstics,  its  digestive  system,  or  its  osteology,  solely,  would  lead 
very  widely  diverse  conclusions.     For  we  have  presented  in 
this  bird  a  genus  with  the  genenil  ap[>earance,  giiit,  and  flight  of 
a  p^gijan ;  with  tbe  beak  and  voice  of  a  crow ;  with  the  habits  of 
a  wader,  yet  dreading  the  water ;  and  with  tbe  pugnacity  and 
imiliarity  with  man  of  a  nisorial  bird.     Witli  the  lust  group  its 
tive  system  would  certainly  place  it,  to  say  nothing  of  the 
;  aftar-sliafts  of  the  feuther^  ;  and  osteological  comparison  ee- 
nbltslies  its  position  definitely  between  the  gulls  and  the  plovers, 
it  nitber  neai^er  to  the  fonner. 

The  only  land  mammal  found  on  the  island  is  the  common 

^ouse  {Miis  mmeulus)^  which   abounds   everywhere,  and  was 

loubtless  iin|)ortetI  by  one  of  the  early  sealei-s.     It  builds  its  nest 

holeA  in  sand-banks,  lining  it  with  dried  grass-stems  or  bits  of 

turn,  anil  apiMMirs  to  feed  mostly  on  grass-seed. 

The  sea-elephant  is  the  most  interesting  marine  niumniiiL     It 

ins  to  "  haul  up ''  on  the  Iwaches  of  its  breeding-placid  ubout 

>ctober  lOtli,  and  remains  ashore  until  well  into  the  month  of 

January*     The  old   bulls,  wliich  aloue  tire  provided  with  a  pro- 

CIS,  tJike  charge,  eaich,  of  a  large  nund>er  of  females,  guarding 

bem  f rc»ni  the  approach  of  other  bulls,  and  (so  the  sealors  assert) 

prevent  them  from  returning  to  the  sea  before  the  young  are  old 
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enough  to  do  so  with  safety.  During  the  breeding  season  the 
bulls  are  very  pugnacious,  fighting  fiercely  with  each  other,  and 
even  attacking  the  sealers  themselves.  Although  seemingly  so 
unwieldy,  they  are  described  as  getting  over  the  beaches  with 
surprising  speed,  advancing  both  flippers  at  a  time  and  using 
them  like  crutches.  The  beaches  of  Royal  Sound  are  fringed  by 
innumerable  wallows  —  cradle-shaped  pits  —  in  which  the  animals 
lie  during  the  breeding-season,  recalling  the  buffalo-wallows  of 
our  western  prairies. 

The  increasing  scarcity  of  the  sea-elephant  and  the  consequent 
uncertainty  in  hunting  it,  together  with  the  diminished  demand 
for  the  oil  since  the  introduction  of  coal-oil  into  general  use, 
have  caused  a  great  falling-off  in  the  business  of  elephant-hunt- 
ing. The  Crozet  Islands,  for  example,  have  not  been  **  worked" 
for  five  years,  and  at  Kerguelen  there  was  only  one  small  schooner 
engaged  in  this  pursuit,  two  others  making  Three  Island  Harbor 
their  head-quarters,  but  spending  the  '^  season  "  at  Heard's  Island, 
three  hundred  miles  to  the  southward.  It  may,  therefore,  be 
reasonably  hoped  that  these  singular  animals,  but  lately  far  on 
their  way  toward  extinction,  will  have  an  opportunity  to  increase 
again  in  numbers,  and  that  the  sealers  may  learn  from  past  ex- 
perience to  carry  on  their  hunting  operations  with  more  judg- 
ment, sparing  breeding  females  and  very  young  cubs.  When 
the  Monongahela  visited  the  Crozet  Islands  on  December  Ist, 
they  found  the  sea-elephants  very  numerous,  although  left  undis- 
turbed for  only  five  seasons. 

B(»sides  the  sea-elephant,  the  sea-leopard  (OffmorhinuM  Up- 
toni/jr)  often  visits  the  island,  as  do  several  species  of  seal.  The 
sea-leopard  is  also  sought  for  its  oil,  but  is  less  valuable,  being  a 
much  more  active  animal,  and  therefore  less  heavily  loaded  with 
blubber.  The  king-penguin  is  said  to  be  its  favorite  food,  a 
statement  which  speaks  well  for  the  sea-leopard's  activity  in  the 
water,  the  penguin  swimming  rapidly  enough  of  course  to  catch 
tlie  fish  upon  which  it  feeds.  The  leopard  is  described  as  pursa* 
ing  and  overtaking  the  penguin  under  water,  rising  to  the  surfeux 
and  tossing  it  into  the  air,  so  as  to  catch  it  more  securely,  crofls- 
wise  in  its  jaws. 
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bn'»    Biuns   MP   Ei'ROFK.*  —  Thw  wurk  t«  by  ah  accomplished 

kiloji^isU  th<j  author  of  ku  t'lalxiraio  memoir  ati  the  cephalupiJi  of  ilie 

I  formation  of  Bohemia^  and  more  reoeotly  of  a  work  oti  the 

laws  of  mi<(rationii  of  the  birds  of  Europe^  containing  **  an  immenso 

amount  of  data,  which  have  lieen   worked  up  mn»t  satt^  fart  only/*  aa 

•lAlad  by  Mr.  R.   B.  Shar{»e  in  the  Zoological  Record  for  1H74*     Tlje 

^jretent  work  briefly  di^^ribcs  tbe  orders,  fiuQilie«t  genera,  and  ftpeclea 

^■T  European  birds,  with  their  mo#t  important  synonyms  and  diagnosca, 

^M  notes  on  breeding  habits  and  distriliution.     These  descriptions,  cxiu* 

jotned  with  the  chromo-lithogrnph  of  each  Kpccies,  —  executed  in  most 

caaea  nearly  as  well  as  tlie  figures  in  the  Uuittn]   Statea  govemment 

reports,  but  nearly  all  reducetl  below  Uie  natural  size,  —  will  enable  one 

to  readily  identify  any   Kurope^ui   bird.     The  classification   is  per}i»ps 

hti(|tuited,  beginning  with  tlie   birds  of  prey,  but   the   tj-eatment  of  the 

ibject  is  that  of  a  skilled  ornithologist.     It  is  evidently  inf(*rior  to  Dr. 

s*s  admirable  Key  to  North  American  Birds,  though  we  are  not  sure 

bt  that  a  compact  work  of  this  nature^  accompanied  by  an  atlns  of 

Do-Uthograpbic  plates  and  published  for  Qfiy  dollars,  would  not  be 

Wlicomed  by  amateur  ornithologists,  though  Coues*s  Key  on  the  one  hand, 

and  Baird,  Brewer,  and  Ri<)g way's  maj^niticent  work  on  the  otlier,  leave 

aliDoat  nothing  to   be  desired   by  the  Americaji  student  who  lives  in  a 

town  or  city  having  in  its  library  Audubon's  Hird«  of  America  and  the 

dvemment  and  state  reporta  containing  tlie  ornithology  of  thi*  Western 

ad  Pacific  Statea. 

Dr.  Fritsch's  work  is  highly  spoken  of  by  Dr.  Iltirllaub,  Vuii  Houiryer, 

Hd  a  reviewer  in  Cuban  is*  Jourtiat  fur  Omitkalotjit^  and  would  form 

iyaluable  work  of  reference  in  any  library, 

Riukt'a  EiraiTii  Rri*OBT  oy  tiik  Noxious  iKSKCta  of  Mi^sotiti.* 

'  The  Colorado  potato  beetle,   the  canker  worm,  the  army  worm,  the 

cky  Mountain  locust,  and  the  grape  Phylloxera  recrive  much  atlentiou 

tlib  report,  and  fre&h  information  is  given  regarding  their  habits,  dev* 

lUona,  and  the  meant  of  combating  them.     It  is  shown  by  the  experi- 

»nts  of  ProfenRor  Ke<ixie  that  Paris  green  does  not  poison  the  soil  or 

9me  absorbed  by  the  plait ts,  and  the  reporter  insiita  that,  used  with 

iition,  it  is  the  best  remedy  for  the  ravages  of  the'  Doryphora,     He 

opts  and  extends  Walsh's  view  that  this  beetle  gradually  spread  to  the 

Atlantic  from  the  **  mountain  region  of  Colorado/*  and  in  anotiier  place 

ge  10)  that  ^  the  native  home  of  the  species  ia  the  more  fertile  eotm- 

ValMrpfBchtcht*  der  Vd^tU  KuropaU.  Von  Dr.  Aarosi  FniT^u.  Pri|p.  1853-70, 
fexi  8vo,  jip,  ^oa,  with  atlM  of  61  plnte*,  folio.  8.  E,  Ca«sino,  Ksturalists*  Agency^ 
Jem,  MiiSA.    $40. 

tit/htk  Annual  iifpart  on  lAtf  N^ti^tm,  BmiJkLd,  amd  SCAs*  /aSMlM  9/  tU  Stott  »/ 
Bj  C*  V.  Ritejr*    Sro.     ISTe, 
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try  east  of  the  [Rocky]  mountains,  extending  from  the  Black  Hills  to 
Mexico,  where  it  becomes  scarce,  and  is  represented  by  Doryphora  unde- 
cimlxneata  and  D.  meianothorax"  With  this  latter  view  we  entirely  coin- 
cide, but  Walsh's  idea  of  its  being  a  mountain-insect  is  erroneous,  as  it 
does  not  injure  the  potato  fields  in  Colorado  above  an  altitude  of  about 
seven  thousand  feet,  is  confined  mostly  to  the  plains,  and  is  a  subtropical 
insect,  with  its  allies  living  on  the  plains  of  Mexico,  Central  America, 
and  New  Grenada.  He  opposes  the  view,  and  we  think  with  good 
reason,  that  the  beetle  is  poisonous.  The  reporter  shows  that  the  two 
species  of  canker  worm  differ  so  much  in  the  egg,  larva,  pupa,  and 
adult  state  as  to  belong  to  different  genera.  While  we  should  hardly 
be  inclined  to  separate  the  two  species  generically,  entomologists  are 
greatly  indebted  to  Dr.  Riley  for  the  mass  of  new  facts  regarding  their 
specific  distinctions  which  he  has  presented  with  pen  and  pencil. 

The  chapter  on  the  locust  affords  interesting  reading,  and  contalDS 
valuable  suggestions  as  to  the  best  means  of  withstanding  its  attacks, 
for  which  government  aid  is  invoked.  New  facts  regarding  the  grape 
Phylloxera  and  army  worm,  and  an  essay  on  the  yucca  borer,  also 
aid  in  rendering  the  report  one  of  the  most  interesting  and  practically 
valuable  that  has  yet  been  issued. 

The  Zoological  Record  for  1874.^  —  On  opening  this  volume, 
which  has  just  been  received,  our  attention  is  drawn  to  the  increasing 
amount  of  work  done  by  American  -zoologists,  which  bears  a  fair  propor- 
tion to  the  amount  of  labor  performed  by  other  nations.     The  recorder 
of  literature  on  mammalia  says  that,  **  as  in  1873,  special  notice  is  due  to 
the  labors  of  Leidy,  Marsh,  and  Cope,  among  the  remains  of  the  mam- 
mals of  the  American  tertiary  periods."     In  the  portion  on  binls  the 
recorders  state   that  "  the  striking  discoveries  for  the   year   1874  are 
limited  in  number  ;  but  some  remarkable  books  have  nevertheless  been 
produced  during  its  course,  the  chief  of  which  must  be  reckoned  the 
great  works  on  North  American  birds  by  Messrs.  Baird,  Brewer,  and 
Ridgway,  and  Cones."    The  researches  of  Professor  Morse  on  the  Brachi- 
opods,  and  of  Mr.  A.  Agassiz  on  the  Echini  and  the  embryology  of  the 
Ctenophora,  are  noticed  at  greater  or  less  length.     We  repeat  what  we 
have  before  said,  that   this   Record   is   indispensable   to  tlie   American 
zoologist  in  particular,  as  so  many  live  away  from  scientific  libraries. 
while  the  working  naturalist  in  scientific  centres  needs  one  at  hand  at 
all  times.    We  shall  be  glad  when  the  time  comes  that  fewer  new  species 
will  have  to  be  recorded,  and  more  attention  given  by  zoologists  to  the 
natural  history  of  animals,  and  consecjuently  a  fuller  record  of  how  ani- 
mals act,  think,  and  are   mutually  related  may  be  presented   in  such  s 
record  of  zoological   discovery  as   the  present.     Systematic  zoology  is 
largely  dictionary-work,  and  preparatory  to  true  biological  studies. 

^  The  ZoOlwjlcat  Record  fur  1874  ;  bcinj^  Volume  Eleventh  of  the  Record  of  Zoolog- 
ical Literaiurc.  Edited  by  E.  C.  Rtb.  London:  John  Van  Voorst.  1876.  8to, 
pp.  557. 
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■nrvjr  of  tb«  TcrritoHet,  ¥.  V<  Hftyden  la  cliAfxc.)    Wuhingioo,  0.  C«     li76. 
.  p|»«  639.     45  iitmcft. 

A  Monogr«ph  uf  the  OeomeiHd  MoiUn  ur  Phal^rnMm  of  the  UnlM  StAtct.  By 
8*  I*»ck«rtl.  Jr.  (U,  8.  Geologlcil  Survey  of  »h«  TcrHtoHrt,  P.  V.  QAjrden  in 
I.)  WiuKinictcm.  D.  C.  1876.  8ro.  pp.  607.  With  13  pUt<i. 
On  the  Geologr  of  Portloot  of  imr  W«»ttrn  Ttrtitary  vUlM  id  tlj#  Tr*«  1871, 
7%  And  1873  Djr  O.  K.  Gilberr.  (Rxtr^cied  from  voL  Hi.  of  the  T.  8.  Engin^n' 
of  Kxplurvtfonc  and  Surftyt  we«t  of  the  lOUih  MeridtAfl^  LJvuL  G.  Mt 
er  In  chargf  )  Wmfthiniftuii.  1K76.  4m,  pp.  f 0-1 87,  506-68 K 
Report  on  ihc  Geology  of  Portioas  of  oof  Wf item 'Territory  tinted  in  the  Yeifi 
187S  and  1873.  Br  tvdwtn  K.  Howcl).  (Extr»cted  from  vol  tti.  of  th«  U.  S.  £n* 
pnfieiv*  Rc|Nirtt.  rie,)     Wathlogion.     1876.    4 to.  pp.  331-34)1. 

Kfik  of  Sooth wcfttfTn  Mexico,  collected  by  F.  £.  Siimichrmt.    Prepared  by  O.  K. 
(fttiUeiinof  th<p  U.  b,  Kational  Motettm*  No.  4.)    Wuhington,  D.  C. 
876.    tvo,  pp,  56. 

iion  of  the  Collertion  to  llliiitnite  the  Animal  Re«oarc«e  of  the  United 

By  G.  Brown  Go^jtle.    (Bulletin  of  the  U.  S.  National  Mu««uixi»  No.  6.} 

,D.  C.    8ro,pp«  m. 

Zmr  Koinretwlikhte  der  Daphniden«     Von  Dr.  A.  Wdpmnnn*    I.    Ceber  die  BiJ- 

dnnf  von  wintereiem  be!  lAfttuiJora  hj/afimt.     I^ipti^.    1876.     8vo,  pp.  64.     3  pUtei. 

Report  on  ibc  Geology  and  Gold  Ficldi  of  Otago.    By  F.  W.  Button  and  G.  H, 

F*Ulmh,  etc.     Dunetltn.     1875,     8vo.  pp.  244. 

On  a  New  Crtnoid  from  iIk)  Creuu-eouft  Fonnation  of  the  Weal,    By  G#t>rg«  H, 
G^mIL    (Frooi  the  American  Juumal  ofSeience  and  Arta«  xll.    July.  1876.)    Svo, 

Coatrihutiont  to  thf^  Flora  of  If>w« ;  «  Cai«loi£ue  of  the  PhieiiogftfDOo«  Planu.    By 
\  C  Anhnr    Charlrt  City.    1876.    8vo,  pp.  43, 

ny  witliout  n   Tencher.    By   Walter    P.    Maoton,    Illostimted,    l§oiitii 
A,  Mat«*     1876.     lima,  pp.  41.    50  cenif* 
Aniinal  Report  of  the  Kntomologic«l  Boektf  of  Onumo,  etc    Toronto.    1876. 
6to,  pp.  54. 

Th«  Mttienil  Wealth,  CI  i  mete  and  Rain  full,  and  Natural   Berourcoi  of  the  BlacI 
^ilb  of  Dakota.     Hy  W.  \\  Jenney,     Waahington,  D.  C*    1876.     8vo,  pp.  71, 
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OK  AcKiDA*  —  Dr,   John  Mitchell,  one  of  the  very  earliest 

gor  botanista,  lit  a  zoiAogw^l   and   bouinical  i»emair  which  he  sent 

&om    Vtrglntii    in    1741    to  Sir   llatis   Sloatie,  in   I^ondon,  atul   which 

Slonna  had  published  Foon  after  in  ActA  Acad*  NuL  Cur,  at  Nuremberg, 

chtfactert«*d  the  genua  Acimh,     Linn£eus>  in  adopting  it,  chiingiiMl  the 

aphy  10  Jcnifia,  for  no  reason  which  would  now  b^  thought 

cot ;  but  the  difference  U  unitnportant    Acnida  cannuhum  wixs  tlie 

E»le  Linn  scan  speeiea. 

In   Michftux'a  Flora  a  second  apeciea  wna  ehariicterix«d«  A.  rusorarpa, 
iith  obtuae-angled  rugose  fruit*     Thi«  apeciHc  name  was  Bomewbat  pu2- 
Willdenow  took  it  for  a  mlapnot  of  rvicacarpa ;  but  Sprengel 
1  Conducted  by  Paor,  G.  L*  GoonxuK. 
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saw  that  it  was  meant  to  refer  to  the  rugose  frait,  and  therefore  should 
have  been  written  rhys9ocarpa. 

The  essential  characters  of  the  genus  are :  flowers  dioecious ;  the  fe- 
male achlamydeous. 

Tlie  true  Acnxda  are  submaritime  and  have  a  pretty  large  and  inde- 
hiscent  utricle,  which  is  somewhat  fleshy  when  fresh.  Our  botanists  on 
the  whole  have  failed  to  make  out  more  than  one  species. 

Moquin-Tandon,  in  De  Candolle's  Prodromus,  in  1849,  added  a  sec- 
tion, Monteliay  with  a  more  membranaceous,  utriculate,  and  smaller  fruit, 
under  which  he  placed  two  species,  A,  tuhereukUa,  a  new  one,  and  A, 
ruscocarpa,  which  he  took  for  Michauz's  of  that  name ;  but  the  plant  he 
describes  is  not  the  one  figured  in  Michaux's  Flora,  and  I  suppose  is  not 
distinct  from  Moquin's  own  A.  tuberctdata.  This  belongs  mainly  to  the 
banks  of  rivers  and  lakes. 

When  I  published  the  second  edition  of  my  Manual  of  the  Botany  of 
the  Northern  United  States,  I  had  in  cultivation,  from  Fendler's  seeds, 
the  Amarantus  tamariicinus  of  Nuttall,  which  I  saw  had  the  characters 
of  Acnida,  sect.  Montelia  of  Moquin-Tandon,  except  that  the  utricle  was 
circumscissile  in  the  manner  of  a  true  Amarantus.  Whereupon,  having 
adopted  Uuxolvs,  I  followed  up  Moquin's  hint,  and  set  up  Montelia  as  s 
genus,  upon  what  I  took  to  be  one  polymorphous  species;  having,  by  s 
sad  oversight,  confounded  Moquin's  Montelia^  which  has  a  small  and  in- 
dehiscent  utricle,  with  my  M.  tamariscina^  the  utricle  of  which  dehisces 
transversely,  and  which  likewise  has  far  more  slender  fertile  inflorescence. 

While  correcting  this  gross  mistake,  I  wish  also  to  direct  the  attention 
of  our  botanists  this  summer  to  the  coast  species  of  Acnida,  and  to  request 
that  specimens  be  prepared,  and  also  critically  examined  when  fresh,  with 
the  view  of  soon  determining  whether  I  am  justified  in  my  belief  that 
we  have  three  genuine  species  on  the  Atlantic  coast,  or  within  reach  of 
tidal  water.  If  my  present  opinion  is  well  founded  as  to  the  species, 
and  as  to  the  extent  of  the  genus,  the  arrangement  should  be  somewhat 
as  follows  :  — 

AcNiDA  (Acntde  Mitchell)  Linn. 

(1.)  EuACNiDK.  Utricle  somewhat  fleshy,  indehiscent,  large,  i".  e.,  one 
and  a  half  to  two  lines  long. 

A.  KHYSSOCARPA,  alias  RUSOCARPA  Michx.  Fertile  inflorescence 
very  naked ;  the  bracts  not  half  the  length  of  the  fleshy  utricle,  the 
angles  of  which  are  not  rarely  rugose-tuberculated ;  stigmas  compara- 
tively short  and  slender-subulate.  Salt  marshes.  New  England  to 
Georgia. 

A.  CANNABINA  L.  Fertile  inflorescence  slender  or  sometimes  glomer- 
ate ;  utricle  thinner  and  smaller,  with  acute  and  smooth  angles,  much 
exceeding  the  bracts  ;  stigmas  very  long  and  filiform,  almost  plumosely 
hairy.  Salt  marshes  and  river-banks  even  beyond  brackish  water.  New 
England  to  Georgia,  West  Indies  (?),  etc. 
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A^  AtTiTltAtl9,  n,  ifp.  (A>  rtmnabina  Chaprnftti,  S.  FIohl)     Paniclod 
Iket  of  llio  fertile  ]iiflore«cHitici5  dense,  liucur^cylitidricol ;  utricle  fttnoolli^ 
haitUjr  %t  all  Jleshj*  ucute-tiiigled,  Ititle  if  at  all  exceeding  Uie  im- 
ted  bfaets ;  ttigmnt  (.eUceous,  rathrr  short.     Flondn,  at  w\paliiclii* 
Dr.  Clttpmiiti ;  Biscay  an  Bajr,  Dr.  PiUuuir,  coll.  no.  462* 
(2.)  HoxTKLiA    Mof|ub*Tai}dunt     Utricle  thm  aiid  small  (half  t4> 
third«  of  a  line  long),  punctale-nigoso  or  roughish,  indrhUccnt), 
[ualod   or  exct;c>di«d   by   tlie  cuK{ndute-tip{H<d  bract£ ;  aligmas  iilender, 
fllilbriD,  atmoftt  plumoi^ly  Imi ry. 

A*   TUttKHcrtATA    Moqulu-Tandon,    id    DC.  Frodr.     X  rw^arpa 

oqait]*Tandon,  L  c,    oot  of  Michr.     A.  eannahina  Tar.  eonratfnata 

ot|uiu-Tandon,  K  c      Amttranius  Miamenttt  UuhlvU^  Aynopsin.     il/on- 

a  iamartscina  Gray,  Miin,,  BoU  ed,  2*  370,  and  e<L  o,  413,  partly. 

My  the  var.  eoneatenata,     Hiver-banks,  ahores^  etc..  In  tlieinienor* 

©  Cham  plain  to  Iowa  and  Texaa.     Sometimes  erect,  and  from  one  to 

four  feri  higlu  sometimo^  spreaAling  or  prostrate  in  jiandy  or  gruvrlly  jioil, 

(3.)  rvxjDl'MoNTGLiA.     UtHcle  thin   and  small,  ihorter  lUan  the 

isptdate- tipped  bracts,  circumscis«>ile  in  the  manuer  of  true  AmamntiiM ; 

le  inDoreficenoe  in  slender  virgate  paniculate  spikes,  le&s  glomerate 

tliati  in  ihe  preceding:  stigmas  sitniUr  or  shorter. 

A.    TAilARJ&Cllk'A*      AmaraniuM    tamnritcinn    Nutt.»   in    Trans.    Am* 
U«  SoCf  &•  aer.,  v.  165*    MmUelia  icunarittina  Gray^  1.  c^  in  part, 
aas  to  Texas  and  New  Mexico, 

r  botanists  along  and  near  the  seaboard  are  particularly  rfxtm^sted 
to  examine  the  species  they  meet  with,  and  to  send  good  fruiting  speci- 
mens to  the  writer.  The  distinctions  kietween  A*  cannabina  and  A.  rhtf*^ 
$ocarpa  should  im  especially  looked  alUsr*  The  fruit  of  the  former  is 
hardly  to  be  found  in  any  of  our  larger  herbaria,  Florida  specioiens  of 
any  Acnida  are  much  desired.  So  aluo  are  fertile  specinieuii  of  any 
from  Arkansas  and  Texas,  especially  of  A.  tamari$eina*  Nuttalls  $peci- 
mena  of  thi^  are  not  even  in  flower,  so  tliat  he  was  unaware  that  the 
plant  was  diircions  and  the  fertile  flowers  acblamydeous.  A 1  though 
^tbe  plant  U  common  in  Texas,  ripe  fruit  is  little  known. —  Aaa  CiRAY. 
Large  Elm,  —  In  tlie  second  and  admtnibly  illustrated  edition  of  Mn 
merson^s  claAiiical  re|>ort  on  the  trees  and  shrubs  of  Massachusetts,  . 
t  of  tlie  notable  elms  in  the  Sfate  arc  enumeraU-d,  and  mrasnrrmeiiu 
But  one  of  the  noblest,  though  by  no  meatus  the  larg<;iit,  ot  tl^em, 
h  the  writer  was  recently  introduced,  is  not  u|K>n  the  record.  It 
Box  ford,  Kmicx  County,  not  far  from  the  eastern  lionler  of  Ando- 
▼er,  a  stately  tree,  with  a  girth  of  nineteen  feet  at  the  smallest  part  of 
ibe  tmuk  below  tlie  limbs,  and  a  full  top  in  gpod  condition,  except  that 
a  few  of  the  uppermost  limbs  are  {perishing  in  the  manner  of  the  species* 
—  Asa  Gu^r. 

CaXLUNA  vulgaris,  TIIK  LlK«t(lR  HkATBRR,  RKDIHCOVEUKD  JN  MaS« 

CHCSETTJi*  —  The   UOW  well-known    patch  of    Caliuna   in    Ti^wksburji 
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which  was  discovered  by  Mr.  Jackson  Dawson  nine  or  ten  years  ago,  was 
then  the  only  one  known  in  the  United  States  or,  indeed,  on  the  continent. 
Up  to  this  time  the  only  contradiction  to  the  current  aphorism,  **  There 
are  no  heaths  in  America,"  came  from  Newfoundland,  where  Caliuna 
was  known  to  occur,  although  few  botanists  had  ever  seen  specimens. 
It  required  some  hardihood,  as  well  as  a  clear  conception  of  the  causes 
which  have  ruled  over  the  actual  distribution  of  our  species  in  former 
times,  to  pronounce  that  this  Tewksbury  patch  of  heath  was  indigenous. 
The  discoveries,  soon  afterwards,  in  Nova  Scotia  and  Cape  Breton  still 
left  a  wide  hiatus.  This  was  partially  bridged  over  by  the  detection  by 
Mr.  Pickard,  a  Scotch  gardener,  of  a  similar  very  restricted  station  in 
Maine,  on  Cape  Elizabeth,  near  Portland.  We  have  now  the  8atis£M;tion 
of  recording  a  second  station  in  Massachusetts,  not  far  from  the  former 
one.  Mr.  James  Mitchell,  of  Andover,  is  the  present  discoverer,  and 
the  station  is  in  the  western  part  of  Andover,  half  a  mile  northeast  of 
Haggett*s  Pond,  and  five  miles  north  of  the  Tewksbury  station.  Mr. 
Mitchell  accidentally  met  with  this  patch  last  summer,  when  berrying, 
and,  being  a  Scotchman,  recognized  it,  took  home  a  sprig  of  it,  and  at  a 
subsequent  visit  grubbed  up  one  or  two  small  plants,  which  a  neighbor 
still  has  in  cultivation.  A  fresh  branch  taken  by  him  from  the  wild 
plants  this  summer  is  now  before  me.  It  proves  to  be  of  the  green  and 
smoothish  variety  of  Caliuna,  precisely  like  the  Tewksbury  plant.  Small 
as  the  new  patch  is  said  to  be,  *'  it  will  serve  "  to  confirm  the  opinioD 
long  ago  expressed ;  for  a  second  station  greatly  diminishes  the  very  small 
chance  of  its  having  been  casually  or  in  any  way  introduced  through  hu- 
man agency.  It  should  also  be  noted  that  this  station,  as  I  am  informed 
by  the  Rev.  Mr.  Wright,  is  near  by  an  extensive  glacial  moraine  which 
traverses  that  district,  and  which  he  has  traced  for  a  great  distance 
northward.  —  Asa  G  u a y. 

HKTEKOMouriiiSM  IN  Ei»ig-*:a.  —  The  May-flower,  being  more  largely 
gathered  and  brought  under  our  notice  tliah  any  other  wild  bloi^som  — 
at  least  in  the  Atlantic  States  — should  be  well  known  in  all  the  details 
of  structure,  lint  it  hardly  is  so.  The  structure  of  its  stigma  was 
first  well  described  in  the  fifth  edition  of  my  Manual  of  the  lk)tany  of 
the  Northern  United  States,  and  the  likeness  to  Pyrola  suggested.  I 
suppose  that  this  likeness  is  really  one  of  relationship,  but  not  of  a  near 
degree,  as  most  other  points  of  similarity  are  wanting.  From  the  differ- 
ence in  the  stii^mas  of  different  flowers,  I  was  disposed  to  think  that  the 
fis'ii  lobes  lengthened  and  protruded  with  age,  in  the  manner  of  Pt^ola ; 
but  this  does  not  prove  to  be  the  case.  In  all  cases,  however,  the  apex 
of  the  style  is  as  it  were  hollowed  out  or  extended  into  a  ring,  with  a  tive- 
crenate  bonier,  to  the  inner  face  of  which  the  five  stigmas  are  adnate, 
each  before  one  of  the  small  teeth  or  lobes,  and  extending  Bometimes 
slightly  beyond  it,  but  remaining  short  and  erect,  sometimes  much  be- 
yond and  radiately  expanded. 
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In  IGeluiax'f  Flora  h  the  note  **  Floret  omnei  in  noiiDullU  tndivtdaM 
H,^  %ud  botAoliU  tLTt  genermllj  awar«  that  fruit  U  i<^lrloiii  met  with. 
iSowtm  hare  boao  caid  to  be  imiftcxual  (diircious)  ^  but  all  appear 
haife  well  fbnned  ovarj  and  ovulem  al though  AOtnt*  uidivtdualft  wero 
own  to  want  the  •taineu&.  ProfoHAor  Goo<liiie,  knowing  a  station  m 
aino  in  which  Epifj^a  year  aft<^^  year  wrta  fruit,  kiniUy  pn>rurc«l  from 
a  Urge  nuinb<»r  of  fresh  sprcitnm* ;  and  theae  1  have  uaw  ex- 
lined  In  regard  to  stamena  and  pii*iil.  They  Ahow  ih«*  following  h<  tero- 
torphooa  condition  of  things. 

(1*)  Aliout  trn  per  r^nt-  of  tho  Kpocimenji  Jmvr  u  ,r\l.  *fin>j«lcral)iy 
nger  than  this  BtAmcnn,  raiAing  the  stigmii;i  a  littlr  i. ul  dI  the  thruat  of 
tbe  oorolla,  in  whidi  the  anthers  are  iijdud<Ml :  the  vtigmas  art;  cylin* 
draoeouft,  radiate  like  the  spokea  of  a  whoe),  half  a  line  in  li'n<*th,  there- 
fore atroogly  proj<^tIng,  moiat  and  glutinoud,  and  evidently  in  good  con* 
for  fcrlilixation.  Tho  anthers  in  these  flowers  arc  alrndcr,  mim- 
[j  withering  without  dehiBceuce,  and  containing  few,  yet  perhaps 
well-formed,  ftonen-graliis*  The  fruiting  specimens  gathered  at  the  same 
ion  in  former  years  all  evidently  belong  to  this  form,  as  the  persistent 
;yle  and  long  stigmat  show.  One  or  two  speoimens  of  thi«  form  mani- 
feat  a  disponition  to  convert  their  anthers  into  peuda;  but  thia  is  ooca- 
aionaJIj  teen  In  other  forms, 

(2.)  A  Moaller  number  of  specimens  show  the  stigmas  of  the  preced- 
ing on  a  shorter  style,  sometimes  so  short  as  to  place  the  radiating 
stigmav  m  tow  as  the  mitldlt^  of  the  tube  of  the  eoroUa,  sometim«>a  bring* 
tng  it  nr^arty  up  to  the  thioat.  In  one  instance  a  short-styk*d  flower 
was  detectAnl  in  a  duster  of  flowers  otlicrwi§e  of  the  diameter  uf  No*  1. 
Tbeae  short -sty  led  hlonsumSf  instead  of  having  more  eoniptcnoua  or 
higlier  antherv  than  in  the  long>sty]ed«  tear  tbeni  either  at  the  aaioe 
pro^rtional  hdght  and  in  the  aame  oouditiou,  or  bear  mere  rudimcntii 
of  anthers,  or  not  rarely  none  at  all.  and  even  the  filamt^nts  are  Kmaller, 
abortive^  or  occaaionally  altogether  wanting.  I'his  sometimes  happens 
in  No.  1  also, 

(H,)  The  larger  number  of  flowens  perhajis  three-fourtlis  of  the  8peo» 
imens  under  examination,  have  the  long  ^tyle  of  No,  1,  an  ovary  ecpially 
weil-formt^  and  ovulifL^rous,  but  either  rather  smaller  or  not  going  on  to 
grow ;  btit  the  sUgmas  are  short,  only  slightly  projecting  beyond  tbe 
lobea  of  the  cup  lo  which  they  adhere,  in  all  stages  erect,  and  oompara* 
tlvelx  smooth  and  dry.  Their  tipe,  however,  appear  somewhat  pafulloso 
under  a  strong  lens  and  grains  of  pollen  place<l  thereon  incline  slightly 
to  adhi^re,  yet  not  so  ranch  as  uj>on  the  surface  of  the  stylo  far  below, 
which  get*  well  covered  with  jwiilen  from  the  contiguous  anthers.  The 
difference  Ijetwcsen  these  atifjmaa  aiKt  thnae  of  the  foregoing  fortns  is 
striking  and  coiifi^tant^  riu  graihitions  between  them  having  l>efni  detected. 
The  anthers  abound  with  pollen,  and  are  deUiOetit  at  or  a  little  before 
the  opening  of  tlie  corolla. 
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(4.)  A  considerable  number  of  such  flowers  have  a  shorter  style,  so 
that  the  stigma  stands  as  low  as  the  base  of  the  five  longer  anthers,  in 
one  or  two  even  lower  than  all  the  anthers ;  otherwise  all  is  as  in  No.  3, 
of  which  this  seems  to  be  a  mere  variation.  And  here  also,  although 
not  very  definitely,  there  is  a  tendency  to  having  lower  instead  of  higher 
anthers  in  connection  with  the  short  style. 

The  flowers  of  Bpigtea  may  therefore  be  classified  into  two  kinds, 
each  with  two  modifications ;  the  two  main  kinds  characterized  by  the 
nature  and  perfection  of  the  stigma,  along  with  more  or  less  abortion  of 
the  stamens  ;  their  modifications,  by  the  length  of  the  style.  The  first 
is  leading  to  dioicism,  the  second  points  to  dimorphism.  I  am  not  aware 
that  either  unisexual  or  dimorphous  flowers  are  otherwise  known  in  the 
Ericacere.  Dimorphism  (as  exemplified  in  primroses,  Houstonia^  and 
Mitchella)  may  be  regarded  as  the  more  perfect  arrangement  on  the 
score  of  economy,  as  it  secures  cross-fertilization  along  with  fertility  of 
all  the  flowers.  It  would  seem  as  if  this  had  been  attempted  in  Epigaa^ 
but  that  the  stamens  did  not  respond  with  the  requisite  correlation  to 
the  long  and  short  styles  ;  and  the  same  may  be  said  of  certain  flowers 
in  one  or  two  other  famiiies.  Of  dichogamy,  the  other  equally  econom- 
ical method,  I  find  no  indication  in  Epigcea  blossoms.  But  they  appear 
to  be  now  falling  back  upon  the  remaining,  less  economical  mode  of 
securing  the  end,  namely,  by  unisexual  blossoms. 

It  would  be  interesting  to  know  whether  the  small-stigma  forms  of 
Epigcea  are  ever  fruitful,  or  fully  so.  It  might  not  be  diflicult  to  ascer- 
tain the  kind  of  flower  in  any  case  which  has  matured  fruit ;  for  the 
style  and  stigmas  persist  until  the  capsule  is  well  formed  in  the  fruit 
thus  far  known. 

The  aestivation  of  the  corolla  is  that  of  the  tribe,  imbricated,  but  with 
a  strong  tendency  to  convolute ;  more  commonly  there  is  only  one  ex- 
terior and  one  interior  lobe. 

In  reproducing  from  the  American  Journal  this  account  in  the  Nat- 
uralist, I  have  a  special  object,  that  of  having  search  made  this  sum- 
mer for  fruiting  specimens  of  all  sorts.  I  should  be  glad  to  receive  the 
fruit  from  various  parts  of  the  country,  in  order  to  ascertain,  if  possible, 
whether  the  short-stigma  blossoms  ever  set  seed,  —  as  it  seems  likely 
they  may,  —  and  whether  the  seeds  or  capsules  show  any  diflferences.  In 
collecting  and  preserving  fruiting  specimens,  care  should  be  taken  not  to 
detiich  the  style.  —  Asa  Gray. 

Botanical  Papers  in  Rkcent  Periodicals. —  Comptes  rendm^ 
April  2kh.  Boussingault,  On  the  Growth  of  Plants  which  have  no 
Chlorophyll.  Frt'my  and  Deherain,  Researches  in  regard  to  the  Sugar 
Beet.     !May  Bth.     Pasteur,  Notes  respecting  Fermentation. 

Flora,  No.  14.  Dr.  Velten,  The  relation  of  Temperature  to  the 
Movement  of  Protoplasraa.  A.  de  Krempelhul>er,  Brazilian  Lichens. 
No.  15.  Dr.  Chr.  Luerssen,  Notice  of  Wawra's  Vascular  Cryptogams. 
W.  Nylander,  New  European  Lichens. 
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BoiaKifitAt  Ztnhm^,  No,  19.     W.  Velten,   On  Electricity  in  Plunti. 

Ka2tl.     Aftchrron,  Phytographic  notit^ea.     No*  21*     Asrh^-ron.  On  Mu- 

Jhifii#tU  lVf»j>er.     No.  )t±     Art'«cKoug,  On  crrtain  linhl     No.  23.    De 

rirlisU,  C<kn«|>octuft  of  tioubtful  »p<*d«»ii  of  Dinnthu*.    No.  24.    PhiUpi,  On 

•Woocl  of  Jiinn   FeriiiiTtdtje*     On   Primula  pistiifalia.  Oris.     No, 

I^^^SiiilliKr,  On  tlie  development  of  the  flower.    No.  2fi.    Coniinujition 

rthe  Ia«t*     In  tilt*  ttl>o%*e  tmnUmrj*  iherc  Jire  seveml  tnlert^sting  re{)orU 

alillc  meetings  which  will  be  hereafter  nolioed* 

ZOOLOGY. 

A  Tkuk  **8kakb  Stobt/*  —  The  arUcla  in   the  March  numlier  on 

'A  Snake- Eating  Snake**  recmlU  to  memory  on  Incitlent  which  ooearred 

laat  year,  showing  that  such  r«ptile:9  are  Ibuod  nearer  home  than 

Kica.     In  walking  ihrough  a  caflon  about  two  mtlcis  eaat  of  Oak- 

CaL*  one  spring  mornings  1  met  with  a  fine  specimen  of  the  CaJi- 

milk'ttnake  {Lampropeltis  lioyiit,  figured  in  Pacific  Uailroafl  He* 

as    Corm^fUa  haU$aia^  x.  14,    Plate   \^.     Having  di«ab)ex|  it  by 

blow  acros«   the  back,  I  wrappe<l  it  in  paper  and  pnt   it   in  a  bag,  in- 

mdingf  when  I  a^xl  down  to  re«t,  to  idctn  it,  and  to  examine  the  conlenta 

of  its  mnch-difitrnde<t  sitomach.     About  noon  I  opened  the  paper  and  wai 

not  a  little  dtariled  to  find  that  my  milk-enake,  m  strongly  characterized 

bf  alternating  belts  of  blm'k  »nd  white,  was  apparently  traufiformed  into 

a  gartor-anake  of  about  the  Mime  size,  with  longitudinal  stripes. 

The  first  impression  was  that  I  bad  got  hold  of  one  of  the  deceiving 
'ibes  of  the  "^old  6<^r|}ent**  himself,  but  recalling  tlie  scientific  coolneaa 
irhieh  Cuvier  if  said  to  have  confounded  him  when  under  the  dls* 
» of  horns  and  hoofs,  I  ventured  to  look  closer,  and  foun«i  llmt  tlie 
gartST'^iake  mnst  have  liet^n  swallowed  whole  by  the  milk-snake,  which, 
on  reisovertng  from  the  stunning  blow  I  gave,  had  disgorged  its  prey, 
mnd  then  succeeiled  in  crawling   through  a  hole  in  the  bag*     All   tliia 
wonld  not  have  seemed  so  stitkngo  if  (he  two  snakes  had  not  been  so 
nearly  of  a  size  that  I  did  not  at  first  notice  any  difference*     As  I  recol- 
lect, tlie  garter-snake  was  over  two  feet  long,  but  In'tng  damAged,  and  a 
I  ^»edes,  I  did  not  preserve  it.   I  had  not  capture<l  any  of  the  kind 
eotJy,  nor  anv  other  snuke  except  the  mllk-snak*?.  — J.  G.  Coornn, 

I**  Thk  iiANK  J^WAi.Low  **  AGAIN*. —  Ucgardtng  the  nifttaure  in  wrurii 
Dr.  Ilaymund  observed  a  *^  bank  swallow  "  carry  building  mati^rial  into 
mn  auger  hole,  as  communicated  to  the  June  number  of  the  Nattralist 
l»y  Dr.  Cones,  it  may  be  fairly  questione<l  whether  the  species  was  not 
Uie  rough* winged  swallow  (Si^lgioHpitryr,  $frripenni$)j  which  is  much 
more  common  in  many  parts  of  the  country,  particularly  in  the  Blissis- 
tippi  Valley,  than  the  other  speeies.  The  habits  and  appearance  of  the 
Iwo  birds  are  so  similar  that  they  are  very  often  confounded,  evtrn  by  good 
Kpuid  «q»eiieiioed  obaenrers ;  beaides»  it  is  well  known  that  the  roogh-wing 
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often  does  build  about  bridges  and  in  such  situations  as  that  described  by 
Dr.  Ilajmond.  —  R.  Ridoeway. 

The  Green  Snake  in  New  Mexico. — It  maj  be  interesting  to 
mention  an  increase  of  geographical  range  for  the  common  green  snake 
(Cyclophis  vernalis).  It  was  found  in  1874  at  Abiquin,  New  Mexico,  in 
the  valley  of  the  Chama,  by  Dr.  O.  Loew,  and  in  1875  by  LieuU  W.  L. 
Carpenter,  U.  S.  A.,  in  Moreno  Valley,  Northern  New  Mexico,  and 
again  at  the  head  of  Pouil  Creek,  Northern  New  Mexico.  Lieutenant 
Carpenter  also  states  that  the  species  is  by  no  means  uncommon  in 
Southern  Colorado.  —  H.  C  Yarrow. 

ANTHBOPOLOOY. 

Notes  on  the  Stone  Implements  from  Arkansas,  at  the  Phil- 
adelphia Exhibition.  —  In  the  building  erected  by  the  State  of  Ar- 
kansas for  the  pur[)ose  of  exhibiting  the  various  resources  of  that  com- 
monwealth is  a  small  but  very  beautiful  series  of  stone  implements,  all 
of  which,  as  I  was  there  informe<l,  were  taken  from  various  mounds  in 
Garland,  Montgomery,  and  Saline  counties.  Wliile  the  various  common 
forms  of  implements  are  all  representetl  by  excellent  specimens,  there 
is  a  noticeable  preponderance  of  certain  patterns  which  in  other  lood- 
itics  are  less  abundant  than  allied  forms.  For  instance,  the  polished 
celts,  of  sizes  suggesting  the  ax,  rather  than  a  skinning  knife,  are 
numerously  represented,  while  but  few  specimens  of  the  more  common 
grooved  ax  are  in  the  collection.  Whether  this  preponderance  of  large 
celts,  as  compared  with  grooved  axes,  obtains  throughout  the  territory 
from  which  these  specimens  were  brought,  I  could  not  learn.  Certainly, 
in  the  Eastern  and  Middle  States  the  grooved  axes  are  more  abundaut 
than  celts  of  the  same  average  size.  The  spear  and  arrow  points  are 
represented  by  a  series  which  for  beauty  of  material  —  they  are  all 
chipped  from  novaculite  —  and  delicacy  of  workmanship  far  surpass 
any  similar  forms  that  I  have  seen.  This  perfection  of  the  art  of  flint- 
chipping  is  alike  in  the  spear-heads,  six  and  eight  inches  in  length,  and 
the  smallest  of  the  arrow-points,  scarcely  more  than  half  an  inch  long. 
The  pestles  are  all  cylindrical,  and  not  with  a  flaring  end,  as  is  common 
to  this  form  of  implement  in  many  localities.  Of  rude  implements  but 
few  specimens  are  shown,  and  none  with  that  weathering  of  the  surface 
and  roughness  of  chipping  characteristic  of  the  rude  implements  found 
in  New  Jersey,  more  especially  in  the  valley  of  the  Delaware. 

Two  specimens  of  a  stone  implement  are  shown  which  are  believed  to 
have  been  used  in  the  cultivation  of  Indian  corn.  They  certainly  bear 
considerable  resemblance  to  an  ordinary  plowshare,  and  doubtless  could 
be  used,  if  attached  to  a  wooden  handle,  as  a  rude  hand-plow,  in  light, 
sandy  soils.  The  specimens  bear  marks  of  use  upon  them,  and  being 
found,  us  I  am  informed,  in  mounds,  associated  with  undoubted  relict, 
must  be  considered  to  be  such,  even  though  the  conjecture  as  to  their 
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ting  |iiow»  bo  fur  from  the  truUi*    Tlie  potierj  is  rcpre^eivtc^  by  several 
of  Imrge  jugs  or  vfticn,  which  »re  very  eklioratt^ly  orimnn?nti*<l ; 
I  lirlievr,  itmu  ii  uduidly  the  cuMti^  eveti  with  tb«  eftrthuuHtire 
tbe  maiuiil-builtlers* 

Thtre  b  one  roughly  faahbned  t|>ciciiijeu  of  perforiiU?d  stoo©,  wliidi 

oulil  a  I  first  glimce  bo  look  cm!  upon  a«  a  )>oorly  toAdc  rbuiigke  stotx^.     I 

OiU  aUenttoti  pftriiculjirly  to  it  btH!au6e  hi  the  eiUiliit  from  the  Cuf»e  of 

Goiid  Utijie  there  i»  a  fue-^imile  of  this  Arkiinnaa  upeciixicnf  whk-h,  the 

mniMftionor  from  tlia  Cft^ie  Miyst  it  «  root-ftigger;  a  wixKlrii  handle 

itmcrtrfl  m  the  |)4trfonition  of  the  stone*  luitl  it  ij»  thru  usisd   to  <Jnig 

m%j  tbe  eairth  frorti  htug  tuU^nt,  in  ortkr   that  the}'  may  be  gathered 

Ithotit   fracture     May   It   not   be   that   %onie  of  the«c  rude  ehungke 

ne%f  ofipvcially  tho^  that  ar«  small  atjd  not  poluhed,  werix   used  tiiufi, 

id  not  far  playing  the  gauitj  which  has  given  a  uauie  to  pertiaps  more 

two  foruifl  of  fttoiie  iniptecueuta  ?  —  Ciias.  C\  Abbott,  M»  D. 
SruNK  lMi*t.t-itK?(Td  ritoM  Ohio,  at  tiik  PititADicLritiA  Exinnt- 
[OUt^— The  col  lections  here  brought  together,  and  very  couvonieutly 
iged,  occupy  fuurt^m  large  oasea,  and  give  an  liJieelleut  idea  of 
|»ro5cicDcy  in  fliut-chippiiig  aitainod  by   the  aborigiiml   |.»eople«  of 
t  Sutc.     Of  tJtiQ  arnLiigement  of  tlie  great  nunil>er  of  specimen n  hare 
hih)ted«  but  one  word  oihrr  than  of  praise  neetl  be  &aid<     Wouhi  it 
t  liave  btfeu  belter  to  separate  the  surface- found  or  Indian  relies  from 
ich  as  are  referable  to  the  mouud-buitder» ;  or  Is  thia  indeed  imprac* 
ble  ? 
Without  further  comment  on  ilie  exhibit  itself,  which  is  io  highly 
liable  to  those  having  li  in  charge.  I  desire  to  make  i^onie  oumfiara- 
ive  nores  upon  it,  with  reference   to  the  allied  and  ideutlcal  lonns  of 
stone  iiDjilcmeniM  found  in  New  Jersey. 

The  dii^play  uf  arrow  and  spenr  hcods  is  very  complete.     In  ronipari- 
ion  with  lhu»e  from  ^ew  Jersey,  the  large  number  of  sipecimens  with 
serrated  etlge*  in  the  Ohio  collectiou  is  very  noticeable^     They  are  not 
all  abundant  in  »w  Jeri^y  ;  and  the  same  may  be  remarked  of  tiie 
isled  or  "  riUe  **  arrow-points,  of  which  there  arc  a  number  on  exhibi- 
E\  .  both  AmerieHii   and   European,  is  well  reprt^rnled, 

Ihe  ^  itito  ti|>ear  and  javelin  heada  is  well  i»hown«     Of  these 

larger  forms  many  are  truly  magnificent  specimens  of  Hint  work,  and 
compare  well  with  the  best  specimens  of  Danish  implements  of  the  same 
pattern. 

Tbe  esbibtt  of  groove*!  stone  axea,  like  that  of  the  arrow-heads,  is 
tery  large.  They  vary  but  little  in  {mtterti^  but  coiibiderably  in  si«e, 
tlie  largc*st  specimen  weighing  sixteen  and  a  half  potmds*  These  axea 
are  in  all  respeetti  ideiitieal  with  tliotie  from  New  Jersey,  the  oite  difi*er- 
enoe  in  the  series  t»eing  a  ci^nrparauve  nljsenc«j  of  tho*e  not  having  the 
grm>ve  extending  entirely  around  tl»e  5(»ecimen.  The  majority  of  stone 
found  in  New  Jersey  certainly  are  of  iliis  pattern. 
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The  pestles  exhibited  are  mostly  short  and  flaring  at  the  grinding  ends, 
a  form  very  rarely  occurring  in  New  Jersey.*  Of  drills,  rimmers,  or 
borers,  whether  for  drilling  in  stone  or  merely  perforating  leather,  the 
exhibit  is  very  large  and  the  specimens  remarkably  perfect,  considering 
the  delicate  shape  of  the  implement.  While  they  do  not  differ  from 
those  found  in  New  Jersey,  they  are  of  greater  excellence  of  workman- 
ship, as  compared  with  those  now  found  here ;  but  it  is  not  improbable 
that  the  longer  time  that  the  eastern  specimens  have  been  exposed  to 
the  rough  usage  of  the  plow,  and  their  being  found  in  stony  fields  asa- 
ally,  has  caused  the  destruction  of  all  but  the  stronger  and  ruder  speci- 
mens in  New  Jersey.  The  same  remarks  are  applicable  to  the  scrap- 
ers in  the  Ohio  collection.  They  do  not  differ  from  those  found  along 
the  Atlantic  coast.  The  series  of  pipes  exhibited  is  a  very  attractive 
feature  of  the  collection ;  and  here,  perhaps  more  than  elsewhere,  the 
commingling  of  Indian  and  mound-builders*  relics  is  noticeable.  Consid- 
ering all  that  have  the  outlines  of  animals  as  those  of  the  latter  peo- 
ple, the  other  specimens  show  a  much  greater  variety  of  shapes  than  the 
writer  has  as  yet  found  in  New  Jersey  ;  space  will  not  permit  us  to  give 
further  details  as  to  the  various  forms  of  stone  implements  exhibited, 
such  as  gorgets,  charms,  and  animal-carvings.  These  differ  in  no  way 
from  similar  ones  found  in  New  Jersey,  if  we  consider  the  outlines  of 
animals  graven  on  stone  as  the  work  of  the  mound-builders.^  Taken  as 
a  whole,  the  collection  shows  a  somewhat  greater  proficiency  in  the  art 
of  working  in  stone,  with  stone^  than  would  be  demonstrated  by  a  like 
series  from  New  Jersey,  and  would  point  to  a  lower  condition  of  the 
Atlantic  coast  tribes  ;  but  the  difference  is  more  apparent  than  real ;  for 
if  eastern  specimens  of  jasper,  chalcedony,  and  quartz  implements  only 
are  exhibited,  we  shall  find  about  equal  skill  in  flint-chipping ;  and  it 
is  only  implements  made  from  puch  minerals  that  are  shown  in  the  Ohio 
collection.  It  must  be  borne  in  mind,  too,  that  a  pro|)ortion,  perhafM 
very  large,  of  these  beautiful  spear  and  arrow  points  are  the  production 
of  mound-builders.  It  is  therefore  an  unwarrantable  conclusion  that  the 
red  Indians  lost  something  of  their  skill  in  fabricating  stone  implements, 
as  they  wandered  eastward.  Leaving  out  of  mind  the  mound-builder, 
is  there  anything  to  show  that  the  Indian  was  ever  more  advanced  in 
culture  than  he  was  when  first  known  to  the  European  ?  On  the  other 
hand,  is  there  not  much  to  indicate  that  he  was  at  one  time  far  less  so  ? 
—  CiiAS.  C.  Abbott,  M.  1). 

Antiikopolooicai.  Nkws.  —  The  Ninth  Annual  Report  of  the  Trust- 
ees of  the  Peabody  Museum  of  American  Archaeology  and  Ethnology  is 
just  issued  from  the  Cambridge  press.    In  addition  to  the  usual  informa- 

1  A  maj^nifirent  specimen  of  this  form  is  exhibited  in  one  of  the  cases  of  the  Rhode 
Island  display,  which,  though  small,  is  very  interesting. 

'^  It  is  very  probable  that  some  three  or  four  specimens  of  well-drawn  animaU  ire 
not  genuine ;  as  certainly  two  or  three  of  the  ornamental  axes  of  striped  Silorian 
slaie  are  verv  modern. 
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tioii  oonooming  the  governnieDt  and  ^Dances  of  the  maseuin,  wo  have  the 
report  of  the  eurator,  Mr*  F.  W.  Putnjiin*  iipou  the  coutlition  of  the 
•pedoieiis  and  the  additionB.*  llie  most  valuable  giA^  are  from  Mr* 
Alexander  Agasaii  and  Mr*  l*aul  Sduimakcr,  Other  contributoni  of 
objecta  aud  books  are  meuliotied.  The  curator  ackuowicdgi^  tlie  gratu* 
itouji  Mnrioea  of  Maura,  LiteieD  Carr  and  Emeat  Jaekaoii,  The  notice- 
able f«*ature  of  the  report  ii*  the  photo^raphif  of  Mr.  ri'Jibody  and  I>r. 
Jetfrion  VVjtnaii,  unci  the  index  to  all  the  ke|iarta  to  ibitLs  AU  of  thrm 
are  to  be  bound  into  a  Centenolal  voUime,  in  coniplijinod  with  a  call 
madiT  ^  nfion  the  public  institocions  and  societies  in  the  United  States  to 
fumUh  vome  aoooQUt  of  their  ri^  and  progress/'  ete. 

In  Jiuileitn  d^  la  Socik*  dt  Gfographi€^  April,  1876,  pagee  40)«438, 
V,  Derrecagaix  gives  an  extended  notice  of  the  Basques,  which  race 
the  latltnologistft  of  Europe  regard  as  a  connecting  link  between  the  pre- 

I      historic  races  and  the  earlieRt  historic  tribes  of  France  and  Spain. 

'  In   the   Cwnpifi  rertdui  de   VAcadrmi$  df$  Stitncti  d$  rimtitui  d« 

BoloffHt^  J.  Ca)»elHni  publi«iho8  an  article  upon  pliocene  tnan  in  Tuscany, 
Aiter  an  extended  argument  ti»  identify  the  glacial  ep(»ch  with  ttie  plio- 
cene iu  Tuscany^  the  learneil  autlior  lind;«  the  evidence  of  man's  existence 
in  the  occurrence  of  notches  and  gauhe/  iu  dorsal  apophyses  of  the 
/ii/ceAoItu,  a  species  of  cetacean,  that  he  siipposet  to  have  been  made  by 
human  agtrncy^  and  with  stone  implements*  P.  Caacalis  dc  Fondoucxs 
rt^plirs,  in  Mttteriatur,  that  while  there  seems  to  be  tnidence  of  the  exist- 
ence of  a  tertiary  man,  M,  Capellini'i*  proof  is  not  eoncluiive.  for  the  in* 
ciiions  in  the  Nalitherium  of  Pouance  are  known  to  have  been  made  hy 
ibe  Carcharodon  me^alodon^  the  dents  and  gashes  in  the  bouett  found  in 

I  the  marl  beds  of  Liognac  were  made  by  the  Sarins  itrratm,  and  those 
b  tlie  bones  from  Saint-Prest  by  the  Canadante*  BoinMviUeJti, 
1  Number  h  of  Matenaux  comes  to  us  viith  an  interesting  array  of 
patter.  The  following  are  the  princi{>a]  articles :  (listory  of  Quaternary 
llammals  in  France,  by  J.  Gaudry*  The  Discovery  of  a  Human  Sia- 
Ikm  of  the  Neolithic  iVriod,  near  Uetfort,  by  Charles  (jirad.  Flint  Ar- 
row-Points from  Uie  Gironde  in  tlie  Coll«*ction  of  M.  L.  I^lanne,  by  K. 
Cartailhac.  Studies  U(>on  the  Primitivt;  Kacesof  Russia  —  The  Meriens, 
by  Count  Ouvaroff.  Celtic  Tribes  known  to  the  Greeks  anteriorly  to 
the  Third  Century  n.  c\,  by  M*  MajsariL  Upon  a  Station  of  the  Stone 
Ige  at  Hasseville,  near  Claniency  (Nicvre)t  by  DarleL 
At  the  meeting  of  the  ethnological  section  of  the  Russian  Geogmph- 
ety«  Muy  13th,  M.  J.  VenleokofT  read  a  report  of  the  s^iecial 
»n  charged  to  ejcamine  into  the  proposal  to  [iublti»li  in  an 
abridged  form  all  the  information  that  has  appeared  in  foreign  literataret 
etpeoiaUy  Kngliahf  on  Upper  Asia.  The  committee,  while  heartily  ap* 
oving  of  the  idea*  has  suggested  that  a  catalogue  uf  books  aud  articles 
slating  to  thut  region  and  its  iniiabilanls  should  be  published  in  the 
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Proceedings  of  the  society,  with  an  introductory  essay  on  the  geography 
and  ethnography  of  the  country,  together  with  accurate  maps. 

In  the  Proceedings  of  the  Royal  Geographical  Society,  April,  1876, 
there  is  a  review  of  Thompson's  Marco  Polo*8  Six  Kingdoms  or  Cities 
in  Java  Minor  identified  in  Translations  from  the  Ancient  Malay  Annals. 

The  Museum  of  Ethnology  at  Leipzig,  founded  upon  the  magniticeDt 
collections  of  Dr.  Klemm,  of  Dresden,  has  published  its  third  annual 
report,  containing  the  reports  of  the  treasurer  and  of  the  trustees,  and  a 
list  of  the  members  and  of  the  additions  during  the  year. 

Friederich  von  Hellevald,  who  has  just  succeeded  Dr.  Peschel  as 
editor  of  Dns  Ausland,  is  engaged  in  compiling  a  geography  on  the 
principles  adopted  by  Ely  see  Keel  us  in  his  Geographie  Universelle. 
The  work,  which  is  to  appear  in  fitly  numbers,  is  entitled  Die  Erde 
und  ihre  Volker,  and  is  to  be  published  at  Stuttgard,  by  W.  Spemaon 
&  Co. 

The  American  Association  for  the  Advancement  of  Science  will  meet 
at  Buffalo,  August  23d  ;  a  subsection  of  anthropology  will  then  be 
formed.  Immediately  afterwards,  September  4th,  the  International  Con- 
vention of  Archtuologists  will  meet  in  Philadelphia,  where  tlie  finest 
display  of  American  antiquifies  ever  brought  together  is  ou  exhibition 
in  connection  with  the  Centennial.  The  British  Association  will  meet 
at  Glasgow,  September  Gth.  The  International  Congress  of  Anthro- 
pology and  Prehistoric  Archajology  will  meet  at  Buda-Pesth,  4th  to 
11th  of  September.  The  French  Association  will  meet  at  Clermont- 
Ferrand,  August  19th.  The  annual  meeting  of  the  German  Anthropo- 
logical Society  will  be  held  in  Jena  from  the  9th  to  the  11th  of  August 
—  O.  T.  Mason. 

GEOLOGY  AND  PALiE ONTOLOGY. 

Explorations  by  Whkeler's  Si:rvey.  —  In  Mr.  Gill)ert*3  report 
we  find  an  interesting  chapter  on  the  Colorado  Plateau,  which  lies  be- 
tween the  Rocky  Mountain  system  and  the  Basin  liange  system  at  the 
east  and  west,  and  stretches  northward  to  the  Uintahs.  The  simplicity 
of  its  structure,  he  says,  the  thoroughness  of  its  drainage,  which  rarely 
])erniits  detritus  to  accumulate  in  its  valleys,  its  barrenness,  and  the 
wonderful  natural  sections  exposed  in  its  canons,  conspire  to  render  it 
indeed  **  the  paradise  of  the  geologist."  JMr.  Gilbert's  studies  supplement 
thosi;  of  Newberry,  Marcou,  and  Powell.  This  mountain  system  resem- 
bles tin;  Appalachian  in  the  absence  of  any  great  central  axis,  and  in  the 
general  tendency  to  uniformity  throughout,  but  differs  widely  in  otlier 
respects.  "  In  tlie  Appalachians  corrugation  has  l)een  produce<l  com* 
nionly  by  folding,  exceptionally  by  faulting;  in  the  Basin  Ranges  com- 
monly by  fauhing,  exceptionally  by  flexure."  He  believes  that  in  the  Ap- 
pahn^hians  tln^  [>rimary  pln'nomena  of  mountain-building  are  superficial, 
and  that  in  the  Basin  Ranges  they  are  deep-seated,  the  superficial  beinj» 
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•^oondiiry  ;  thiU  such  a  force  m  Has  crowded  togetlier  tlie  itrala  of  the 
ApfMJAGhUtii,  whatever  m»jr  bive  been  Ita  (•ourca,  h«i  acted  m  tbe 
BiiaIq  Raoget  on  Aome  f>oriion  of  the  earthed  crust  baoeath  tbe  Iminodl* 
at€  surfacu  ;  and  th«  tippor  strata,  by  cotitinaally  adapting  tbemtelves, 
d<!r  gmiritj,  to  tbo  inc^qualitieM  of  the  lower,  have  aatumed  tli«*  forms 
aeo.  llie  geology  of  the  Great  Suit  Lake  i>»  dlacuuod  at  leuglh,  and 
itt  a  way  to  orcitc  freeh  Interest  in  the  hiiitory  of  this  wonderful  lake. 

MrKK's    iNVtllTKBIlATE  F0HSIL6  OP  TIIK    UpPKB   Ml^SOCKL — Thtg 

ifdendid  quarto  volutne  has  juftt  been  id^tied  aa  volume  Ix.  of  tlic!  final 
r,  p-M?.  ,,r  Hivl  h  -  rntr.-l  Si  ifoft  Geological  Siir^^ey  of  the  TerritoHei, 
h  i.  li'r  ,  irrtiv  T-*  t  fv-il  si).  11,  of  the  cretaceous  and  tertiary  formations 
of  tbe  head-waters  of  the  Mts&ouru  which  were  largely  collected  by  Dr. 
HuyJ^  '     in  bin  explorations  in  the  West*     The  di^erent  divlnions 

of  tl«  i»»  and  tertiary  forraationft  of  this  region  were  originally 

flstablished  by  the  invertebrmte  remains  herein  described,  and  it  tlirrrfore 
forms  the  basis  of  our  knowledge  of  two  of  the  mo6t  inij^ortant  forma* 
I      tiotia  in  the  West.     As  one  of  the  seHes  of  volumes  issued  by  the  sur* 
rey.  and  fcjllowhig  tho^e  of  Leidy  and  Coj>e  on  the  fossil  mumnuiU,  and 
of  Les(|uerL'yx  on  the  fo»Ml  plants,  it  contains  a  large  ma»8  uf  f^cts  con- 
tributing towarfl  the  solution  of  one  of  the  tnost  difficult  problems  In 
western  geology,  namely,  **  the  relations  of  the  Lignitic  group  to  live  well- 
defineil  creUictious  furmaticui   immwliutely  beneath  it,"     The  discussions 
I      by  Mr.  Meek  of  this  vexed  question  will  interest  geologists^    The  work  is 
^^ilustrateil  hy  forty *five  platcJi,  with  six  hundred  and  twenty-nine  pages 
^^pf  text;  and  from  thr  carefully  eltilw»nil<H)  intnMhictory  essay^  the  full  dis- 
^ftnasioD  of  synonymy,  the  careful  and  detailed  deiteriptiontt  of  the  genera 
Hsa  well  as  species,  it  ii  evident  that  the  work  will  add  to  the  high  repu- 
tatkii  of  the  distinguished  author »  and  be  a  clasaical   contribution  to 
AlDtrican  palaeontology. 

A  Fo.HsiL  Ski:nk  from  tor  Bohr  Caves  or  Prmhbtlvaxia. —  In 
recent  paper  on  the  DtMital    and   Cranial    Clmracters  ^  of  MephitU^ 
t*  H^yxi'h  has  ilescril»cd  a  sup|K>se4l  new  i-pccies  of  fossil  MephUi$  from 
iKpne  Caves*  of  Pennsylvania,  and  has  given  detailed  descriptions  ol 
U  urid  dentition  of  the  different  genera  of  this  group*     The 
ir^  embracing  the  ♦*  skunks^  is,  as  is  well  kno#n*  restricted  in 
distribution   to  tbe  two  AmericAS,  and  its  represetitativ^s  are  wXm 
to  1)6  among  the  most  variable*  Inith  in  ostecdogical  and  exter- 
icters,  of  American   mamnnih.     In   sjieaking  of  the  common 
tkttnk  {Mrphiih  mtphiticn),  T)r.  Coucs  nays  that  he  i^  acquainted  wiilj 
na  aitlmal  that  varies  mort*  tliau  thiK,  and  fcrw  that  exhibit  such  remark- 
Able  diflbfences,  independently  of  age  and  sex*     ^  Some  sfieciniens,**  be 
kjra,  **  are  a  fourth  larger  than  others,  and  twice  as  heavy  ;  and  there  b 
*  Oa  th«   rmniiil   mid   DmtJil    t:hsrscier»  of  Mtjihitininw,  with   Dwfripdon  o* 
i«  fnmtiiiA,  11.  ny.  U%**.     Ity  Dr.  KllitUt  Cum*«,  C.  8,  A.    Bulktin  L'.  S.  Gei9- 
aad  Gr*»gf«|iUic'sl  Surrcjr  of  the  Tcrritonc*,  ^*cuml  tienM,  Xo.  i,  pn.  T-LV 
stbington  :  Government  Printing  OfSoe.    1075^ 
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a  corresponding  range  in  contour.  Compared  with  an  ordinary  ratio 
of  osteological  variability,  the  discrepancies  are  almost  on  a  par  with 
those  exhibited  by  the  coloration  of  the  animal  when  set  over  against 
the  more  constant  markings  of  most  animals."  These  variations  are 
described  somewhat  in  detail,  in  connection  with  a  general  description  of 
the  cranial  characters  of  the  species. 

Dr.  Coues  recognizes  among  the  Afephiltna  the  three  genera  Mephitit^ 
Spilogale,  and  Conepatus.  The  two  first  named  differ  not  at  all  in  their 
dental  formulas,  while  Conepatus  has  usually  been  considered  as  lacking 
the  minute  first  premolar  present  in  the  others.  Dr.  Cones,  however, 
atRrnis  that  it  is  present  as  a  rule,  though  always  minute,  but  is  often 
either  deciduous  or  abortive,  and  never  functionally  developed.  Hence 
the  main  differences  appear  to  relate  to  the  general  contour  of  the 
skull,  for  while  Dr.  Coues  has  described  each  form  with  great  detail  he 
has  failed  to  give  a  contrasted  summary  of  the  differences  that  severally 
characterize  these  so-called  genera,  —  an  omission  that  detracts  consid- 
erably from  the  availability  of  an  otherwise  excellent  paper.  While 
Mephitis  and  Spilogale  seem  to  be  hardly  generically  separable,  Conepa* 
tu8  presents  wider  differences,  especially  in  respect  to  the  characters  of 
the  lower  jaw. 

No  synonymy  is  formally  presented  in  this  connection,  but  it  is  men- 
tioned incidentally  that  the  M,  occidentalis  of  authors  is  inseparable  from 
M,  mephitica.  Of  Mephitis  proper  only  the  single  recent  species  mephit- 
tea  is  mentioned  ;  of  Spilogale,  a  single  species  only  is  noticed,  putorivt 
Linn.,  based  on  Catesby  (==  to  the  M.  Zorillay  hicolor^  and  interrupOi  of 
recent  authors),  and  of  Conepatus  also  but  a  single  species  {jnarputio 
Gniel.  =  mesoleuca  Licht.). 

The  supposed  new  fossil  species  here  described  seems  to  present  no 
very  tangible  feiitiires.  Its  size  is  stated  to  be  intermediate  between 
various  specimens  of  the  recent  /)/.  mephitica,  the  only  ostensible  charac- 
ters hence  being  the  excessive  tumidity  and  angulation  of  the  vertex  of 
the  skull,  and  the  vertical  narrowing  of  the  zygoma  anteriorly.  In  view 
of  the  normal  tumidity  of  the  frontal  region,  and  especially  the  tendency, 
80  readily  seen  in  any  large  series  of  the  skulls  of  the  common  species, 
to  a  diseased  and  abnormal  enlargement  of  this  part,  this  alleged  char- 
acter has  much  less  weight  than  it  would  otherwise  have. 

GEOGRAPHY  AND  EXPLORATION. 

The  IsTHMi's  of  Tehuaxtepkc.  —  We  extract  the  following  account 
from  Sumichrast's  notes  on  the  birds  of  the  isthmus  in  the  fourth  Bul- 
letin of  the  United  States  National  Museum.  The  contraction  of  the 
American  continent  between  the  ninety-fourth  and  ninety-fifth  degrees 
of  longitude  west  from  Greenwich  forms  what  is  called,  quite  improperly, 
perhaps,  the  Isthmus  of  Tehuantepec,  whose  width  between  the  mouth  of 
the  Rio  Coatzacoalcos  and  the  Bay  of  Yentosa  is  about  one  hundred  and 
eighty  miles. 
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In  a  ph viical  point  af  tiow,  tho  iithmtui  mmy  be  connidi^rvMi  as  diTiiled 
into  three  porU :  first,  uti  rAJitrm,  eictenilmg  from  th(^  Htilf  of  Mrxico  to 
the  Poerta ;  aeiooudly,  a  central  from  the  Puerla  to  ll»e  Clilvek  ;  aud 
Airdljr,  a  wdatem.  from  the  Chlvcla  to  ihe  PaclAo.  The  eastern  part, 
Ibmt^*'  '  ally  of  alluvial  land  and  watrivd  by  the  C«iatEacoalco«  and 
Ita  al!l  i^  it«  lar^^f^mt  |>nrtion  covnrrd  with  thick  and  damp  forr^it^ 

whoae  vegcitation  HvaU  the  jjr«»atei(t  lieautiad  of  tropical  nature.  TJie 
oentfrnl  region  pre^ent^  an  tindulatioj;  surface.  embo«idod  with  irinirmera- 
btoliMMM,  or  hilU,  which*  rising  gradually,  unite  on  tho  western  side  with 
tilt  moiin tains  of  tht*  Sierra  de  lot  Mljea,  and  toward  the  east  witli  those 
of  tlie  Sierra  de  Chiiualapa.  Although  watered  by  numttroiu  streams*  it 
preaaota,  nererlhclMa,  hut  a  scanty  vegetation,  e^tentially  charactenzed 
by  ciakii  on  the  sidr  of  Sarahhia,  and  palni-trcei^  on  the  plateau  of  Chiveta, 
The  western  dii^inion,  or  plains  of  the  i*ai*ific%  is  very  dry,  and  it«  vegiHa* 
hie  physiogDoiny  presents  a  striking  contract  to  the  Hch  plains  on  the 
Attanttc  slope.  Of  the  few  rivrri5  which  flow  through  it,  the  moRt  iin* 
portaal  ar«  the  Tehuantepee.  Juchitau^  Chi*  npa.  and  Ositula*  Theae 
Mm  io  low  daring  part  of  the  dry  season  that  the  inliabilanu  of  the  vil- 
lage aikd  ranchoi  situated  on  their  banks  have  no  driuk log* water  but 
thmi  which  they  draw  out  of  holes  dug  in  the  land* 

Ri.  s    OF   THIS    Bl*ck    Hii,T,«!.  —  In    Mr   JenneyV    Mineral 

JWeal'  '  lie,  etc,  of  the  Black  MiJls  of  Dakota,  we  ha%*e  an  appar- 
llljf  ftntheotlc  account  of  the  natural  resources  of  this  region.  Com- 
ared  with  some  of  ilie  world-renowned  di&trfcts  in  California  and  Aus- 
alia*  the  placers  at  present  discovered  are  not  remarkably  rich,  yet  there 
claims  already  opened  and  worked  which  are  yielding  a  very  good 
Bturn  for  the  lal>or  employed.  Hie  re|»orter  add^  that  I  he  climate  of 
be  Black  f  I  ills  h  wonderfully  hcjilthy  and  invigorating,  and  that  wood, 
iter,  and  graas  are  everywhere  abundant  and  of  tlie  best  quality, 
^'niem  is  gvild  enough  to  thoroughly  settle  and  develop  tlje  country, 
after  tlie  placers  are  tahausted,  stock-raising  will  be  the  great  busi- 
of  the  inhabitants,  who  have  a  world  of  wealth  in  tlie  splendid 
sing  of  this  region/* 

SiBRftlAX  ExPLORATloK.  —  I)rs.  FiiiBch  and  Brchm  and  Count  Wald* 
urg  Zeil  arrived  at  Ekaterinburg,  April  5th,  on  their  way  to  Siberia. 
Kordenskiold*s  plan  for  followitig  up  his  voyage  of  last  summer  from 
orwaj  to  8il>eria,  i^  to  start  from  Gothenburg  July  7Lh.  in  n  steamer 
tie  of  taking  10,0U0  pudM  weight  of  cargo.  He  will  go  up  the 
r«eniaet  to  Dudinko,  and  there  take  In  cargo  and  return  by  the  same 
to  Norway.  The  Russians  on  their  part  propose  despatching  a 
from  Veniscisk  flown  the  river  by  way  of  the  Hea  of  Kara  and  the 
^rth  Sea,  to  Sl  Pet^^fsburg.  The  Scjciety  for  the  Encouragement  of 
aian  Sea  Trade  have  also  commis»toued  Messrs.  Dahl  and  liandsen, 
EpeHenced  seamen*  to  make  a  detailed  survey  of  the  Obi  Gulf  and 
eitiiftry. 
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Exploration  m  New  Guinea.  —  This  grefit  island  offen  ooe  of 
the  most  promisiDg  fields  at  present  open  to  the  explorer,  as  its  interior 
is  still  an  absolute  terra  incognita.  The  ill  success  of  Mr.  Madeaj's 
attempt  to  penetrate  the  interior  by  way  of  Fly  River,  was  due  to  the 
unfavorable  season  of  the  year.  Mr.  O.  C.  Stone  has  been  more  saooass- 
ful,  as  he  ascended  the  Mai-Kassa  River,  discovered  and  named  by  him 
the  Baxter  River,  in  the  cooler  season.  The  banks  are  sparsely  popu- 
lated, the  natives  being  cannibalistic  at  times  in  their  tastes.  In  his  ac- 
count of  his  adventures  in  the  Ellengowan,  a  steamer  of  eighty  tons,  he 
describes  the  dugong,  kangaroos,  Megapodius  (one  of  the  nests  of  these 
fowl  being  ten  feet  high  by  ninety  in  circumference),  bii^is-of-paradise, 
large  snakes,  and  tlie  vegetation  of  the  shores.  To  the  naturalist  and 
botanist  the  shores  of  the  Baxter  River  present  features  of  rare  interest 
when  we  take  into  consideration  the  comparative  immunity  from  danger, 
combined  with  the  ease  with  which  they  may  be  approached,  both  be- 
ing considerations  of  no  small  importance.  That  the  southern  part  of 
New  Guinea  is  either  cut  up  into  a  series  of  islands,  or  intersected  by 
rivers  and  streams  of  considerable  length,  is  beyond  doubL 

At  the  meeting  of  the  Royal  Geographical  Society,  held  May  8th,  Mr. 
Stone  read  a  paper  on  The  Country  and  Natives  of  Port  Moresby, 
New  Guinea,  and  a  paper  on  The  Natives  and  Products  of  Fly  River, 
New  Guinea,  by  Signor  L.  M.  D'Albertis.  Sir  Henry  Rawlinson  hoped 
that  a  "  Cameron  *'  for  New  Guinea  would  soon  turn  up,  and  that  Mr. 
Young  would  be  the  coming  explorer,  and  would  force  himself  into  the 
large  and  companitively  unknown  regions  of  New  Guinea. 

MICROSCOPY.^ 

Polarization  of  Living  Tissues. — A  correspondent  of  Scienet 
Gossip  luis  recently  noticed  that  the  tissues  of  a  living  shrimp  are  af- 
fected by  the  polariscopo,  giving  most  beautiful  colors,  which  cannot  be 
obtained  by  using  the  flesh  after  it  has  been  boiled,  and  he  desires  to 
know  whether  any  one  else  has  observed  this.  Rev.  E.  C.  Bolles,  of 
Salem,  Mass.,  has  been  accustomed  for  years,  in  his  fjopular  lectures  on 
the  microscope,  to  demonstrate  this  by  exhibiting  upon  the  screen  small 
crustaceans  or  aijuatic  larvai,  illuminated  by  |>olarized  light ;  and  a  finer 
screen-effect  can  hardly  be  conceived  than  the  flashes  of  color  that  plsj 
over  tlie  large  and  well-defined  image  of  the  muscular  fibres  at  every  con- 
traction connected  with  the  movements  of  the  living  animal. 

Akuan(ji\g  Diatoms.  —  Dr.  G.  C.  Morris,  of  Philadelphia,  arranges 
diatoms  witii  facility  and  success,  by  using  the  mechanical  stage  as  t 
means  of  hohling  and  moving  the  bristle  which  handles  the  diatoms, 
while  the  sub-stage  prolonged  upwards  (through  the  opening  of  the  re^- 
lar  stage)  by  means  of  a  tube,  serves  as  a  stage  to  hold  the  object  sli^le. 
An  arm,  attached  by  means  of  a  socket  to  the  stage,  carries  a  small  cork, 
1  Conducted  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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tbroiigli  which  Is  paa»ed  a  needle,  and  the  bristle  it  fastened  to  this 
needle  in  such  a  oianner  as  to  project  about  a  rjuiirter  of  an  tnch  b«7ond 
ita  point*  With  this  arrangi*mct)t  tlii^  objective  can  be  readily  fo^^u^ed 
opoit  the  brlstle-(>oint,  which  can  then  be  moved  in  any  horiiontal  di- 

Ett^  while  the  object  can  be  brought  up  to  focus,  or  depr€Sse<J  b«4ow 
means  of  the  rack  of  th«  subnitAge. 
^OMPAOT  CoLLECTiKO  CAfiK* — ^  Mr*  Kioue  reeommends  the  small 
r  pocket-cases  used  by  physicians,  as  being  conTenietit  collecting 
eaaea,  when  only  small  quantities  of  microscopic  objects  are  to  be  ob- 
tained. 

^B  Wythk's  AMPLiriKRS.  —  EoT*  J.  H.  Wytha,  M,  D.,  reported  his  ex* 
^fteriments  with  amplifiers,  at  a  recent  roi*»eting  of  the  San  Francisco  Bli- 
^Brosciipiml  Society*  Believing  that  late  improvements  in  objectives  had 
^fifttiderfvl  it  lui  reason  able  to  expect  greater  perfection  in  lb  em  than  their 
prt»eni  excellence  furnishes  (a  oonoliisioo  which  w«  can  mention  only 
Diler  protest),  he  was  led  to  look  fbr  future  progress  mainly  in  the  eye- 
,  or  in  intermediate  arraageneats  of  lenses.  Having  had  no  oppor- 
inity  to  u»*«  or  examine  the  **amplitier8  **  mentioned  in  the  journals,  or 
aplanAttc  searcher  of  I>r.  Hij^ott,  which  is  often  used  for  a  nimilar 
fhe  had  experimented  iride|»endently  upon  the  subject  during  tlie 
\  two  or  Uiree  years.  He  arranged  a  strongly-magnifying  eye-piece^ 
I^Dtisting  of  adeepfsonvex  meniscus,  in  place  of  the  ordinary  (ieUl  lens 
the  Huyirheninn  eye-piece,  with  good  results.  Ailerwards  be  jilaced 
be  amplifying  lens  below  an  onliuary  negative  eye-piece,  using  first  a 
^lindrical  lens  of  conical  shape,  with  the  lower  and  smaller  end  oon* 
and  the  up[>er  und  larger  end  convex,  and  subsequently  a  double 
sve  lens  of  1(  inches  virtual  focus.  This  last  arrangement  was 
moat  aatisliu^tory,  and  seems  to  correspond  somewhat  to  amplifters  used 
L^D  tlte  Eastern  States.  It  b  deBcril)e<l,  however,  as  increasing  the  am- 
^^nli^cation  from  four  to  eight  times  with  ^^uch  unqualifiedly  good  resulu 
^Hp  respect  to  light  and  definition,  as  have  not  been  obtained  by  simitar 
^hontrivanoes  heretofore. 

^B    MiCROscoPT.  —  Mr.  F.  Kitton,  an  accomplished  contributor  to  Sei- 

^Mflt  Gauip,  objects  strenuously  to  the  terms  mkrosoopj  and  microscop- 

^Hb     He  argues  that  there  is  no  such  icienee  aa  microtoopj,  because  ita 

objects  of  study  belong  to  zotilogy,  botany,  etc     Predtely  the  saiiie 

iliMaetit  might  be  ma«le  in  regard  to  anatomy,  physiology,  and  to  hts- 

Uiogyt  whieh  he  mentions  in  the  same  sentanoe  without  proiesL     AU  of 

terms  are  too  eonvenient  to  die,  and  the  **  microscopy  "  of  &une9 

iiip  itself  IS  too  good  to  be  suppressed  or  dispersed  by  suicidal  theo- 

in  regard  to  its  name.     Even  as  a  word,  microscopist  is  no  worse 

tian  pianist  or  organist,  and  microscopy  is  aa  good  aa  thermometiy. 
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SCIENTIFIC  NEWS. 

—  Nature  ioT  June  Ist  contains  a  brief  biography,  with  a  steel  portrait, 
of  Professor  Wyville  Thompson,  the  leader  of  the  Challenger  Expedi- 
tion, which  returned  to  England  May  27th,  after  a  voyage  around  the 
world  of  about  three  years  and  a  half.  The  expedition,  says  Nature,  al- 
though by  no  means  sensational,  has  been  thoroughly  successful.  The 
Challenger  has  steadily  traversed  a  track  of  sixty-nine  thousand  miles 
and  during  her  absence  of  three  years  and  a  half  from  England  has 
established  three  hundred  and  sixty-two  observing  stations,  at  all  of 
which  the  depth  has  been  ascertained  with  the  greatest  possible  accuracy, 
and  at  nearly  all  the  bottom  temperature  has  been  taken,  a  sample  of  the 
bottom  water  has  been  brought  up  for  physical  examination  and  chem- 
ical analysis,  a  sufficient  specimen  of  the  bottom  has  been  procured,  and 
the  trawl  or  dredge  has  been  lowered  to  ascertain  the  nature  of  the 
fauna.  At  most  of  these  stations  serial  soundings  have  been  taken  with 
specially  devised  instruments,  to  ascertain,  by  the  determinations  of  inter- 
mediate temperatures  and  by  the  analysis  and  physical  examination  of 
samples  of  water  from  intermediate  depths,  the  directions  and  rate  of 
movement  of  deep-sea  currents.  The  only  untoward  event  was  the  death 
of  Dr.  Willemoes-Suhm,  one  of  the  naturalists  of  the  expedition.  An 
illustrated  account  of  the  voyage  in  two  volumes  is  nearly  ready  for  pub- 
lication, and  promises  to  be  of  unusual  interest. 

—  Dr.  Elliott  Coues,  U.  S.  A.,  lately  attached  to  the  Northern  Bound- 
ary Survey,  has  lately  been  ordered  on  duty  with  Professor  Hay  den's 
Geological  Survey  of  the  Territories,  his  address  being  the  oflice  of  the 
U.  S.  Geological  Survey  of  the  Territories,  509  Seventh  Street,  Washing- 
ton, D.  C.  It  is  a  matter  of  congratulation  that  Dr.  Coues's  time  will  as 
heretofore  be  devoted  to  zoological  pursuits. 

—  E.  Billings,  for  many  years  the  able  palajontologist  of  the  Canadian 
Geological  Survey,  has  recently  died. 

—  Rambles  of  a  Naturalist  in  Egypt  and  other  Countries,  by  J.  H. 
Gurney,  Jr.,  is  announced  by  Jarrold  and  Sons,  London. 

—  A  botanical  section  of  the  Boston  Society  of  Natural  History  has 
been  formed,  which  meets  during  the  summer  every  Monday  at  four  r.  M. 

—  The  first  wing  of  the  Pealxnly  Museum  of  Natural  History  of  Yale 
College  is  now  completed,  and  part  of  the  collections  have  been  placed 
within  it.  This  wing  is  situated  on  the  southwest  corner  of  Elm  and 
High  streets.  It  is  built  of  brick,  with  ornaments  of  light  Novt 
Scotia  sandstone.  The  cost  of  the  building  was  about  §140,000,  and 
the  cases  will  increase  the  expense  to  SI 75,000.  The  museum  is  much 
the  largest  structure  yet  erected  for  the  college.  The  exterior  is  of 
Philadelphia  pressed  brick  and  Nova  Scotia  stone,  with  a  po<lium  or 
base  of  East  Haven  brown  stone.  The  architecture  of  the  lower 
stories  is  es])ecially  massive,  the  structure  increasing  in  lightness  as  it 
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fmm.    The  oottitmelion  U  fli^proof  tbmughoiiL     lliefo  U  au  immeDs«> 
dttfAtor,  Ciiable  of  iMng  up  the  largeat  fossils,  which  I10M  one  hmidred 


<— The  tweoty-fiftli  mt»curi|t  of  Uia  Atxi(«rioan  AssocktioD  far  the  Ad* 

»i  of  8d^ioo  will  bo  held  at  Buffalo,  N.  Y.,  begiDntng  at  ten 

,  ii»,  on  WcdncicJnjr,  Augunt  23*i» 

The  afltlrcsM  of  Mr*  F.  W.  Puliiafii«  the  Permanent  Secretary.  wUl  be 

Jem,  Mass.,  until  SiUunhy  mormin^^  Aufmsi  \Oih  :  nflur  that  thtie,  uiid 

Atil  die  meeditg  has  adjourned,  Buffalo,  N.  \ 

The  olBoera  of  the  Buffalo  tnrcting  are  the  tuU'^vvui^  :  l^n-isiiiont, 
rillkm  B*  Ro^m,  of  Boston;  Vice  Pre^ideut,  Section  A»  C'httrlr«  A. 
roung,  of  Hanover  x  Vice  Presiiient,  Section  B,  Edward  8.  Mor»e,  of 
Jem  3  Chairman  uf  Pcnimncnt  Sulj^eclion  of  Chemistrj,  G.  F.  Bar- 
r«  of  rhiladflfihia;  Chairman  of  Permanent  Subsection  of  Anthrof»oU 
ogy,  I-.  H.  Morgan,  of  Roc'he«ter;  Permanent  Secretary,  F.  W.  l*ut- 
^aam,  of  Salcin ;  General  SecrcUiry,  T.  C,  Mcndcnhall,  of  Ck)luinbu8  ; 
^■Beeretary  of  Section  A,  Artlmr  W«  WrijrhL,  of  New  Haven ;  Se<!retary 
^Kr  Smiait  B,  Albert  H.  Tuttle,  of  Columbus;  Treasurer,  Hiomas  T. 
^^^^DQiBV^«  of  Boston. 

The  attention  of  chemista  is  specially  directed  to  the  fact  that  the 
ChetujLvd  Sub»eciioIi«  formed  at  the  Hartford  meeting,  has  l>een  maile  a 

k permanent  orptnization.     The  attention  of  entouiologiit;  is  direeUnl  to 
lite  action  uken  by  the  entomologists  at  the  last  two  meetings,  atid  to 
Ihe  annual  meaning  of  tiie  Kntontologtcal  Club  of  the  Aaaodation  which 
will  be  held  at  Buffalo,  on  Tuesday,  August  2!?d  (the  ilajr  preceding  the 
meeting  of  the  Aasooiation),  at  which  all  interested  are  invited   t^  bo 
presenL 
^K  A  Permanent  Subsection  of  Anthropology  was  organized  at  Detroit, 
^^■nd  a  comtnittee  was  ap|)ointefl  for  the  pur^K>«e  of  developing  the  snbseo- 
^^nkm  at  the  Buffalo  meeting.     Members  interested  in  tliis  department  are 
specially  requested  to  make  known  the  formation  of  the  gnbseetion.     A 
circular  issued  by  the  spedal  comniiitee  will  be  nent  by  the  Pertnancrnt 
Secretary  an  request.     It  is  expected  that  s)>ecial  arrangements  will  be 

tide  for   ri      ^*       I  action  to  atteml  the  Arehflrological  Convention  to  be 
Id  in  Pii  I   ii:t,  on  Septt^mlM^r  4tlu 

II  was  fi^ei^  at  the  last  meeting  that  special  efforts  lie  made  to 
ing  the  microsoopists  together  at  Buffalo  in  ortlcr  to  form  a  pennanent 
Ofganixation,  either  as  a  fiulisection  or  as  a  club  on  the  plan  of  tlie  Hnco- 
mological  Club,  Frcjm  the  intereiit  already  evinced  by  a  number  of  lead- 
tqg  micmscopists  detJuile  action  will,  undoubtedly,  be  taken  on  the  sub*^ 
jeei  at  the  coming  meeting.  For  special  information  on  this  subjeotp 
iiero9(eopists  mny  address  Dr.  R,  IL  NVanl,  53  Fourth  St^  Troy,  N,  Y, 
—  It  in  proiwjvil  to  hold  an  International  Convention  of  Archaeolo- 
sts,  at  Phihulelphia  during  the  Ceutetiuial,  and  in  connection  with  the 
btitaJ  KjJiibitioo,  for  Ihe  purpose  of  promoting  acquaintance  and 
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increasing  the  means  of  information  in  American  Archieology  and  Eth- 
nology. The  "  State  ArchiBological  Society  of  Ohio  "  will  provide  rooms 
for  the  Convention,  and  the  first  meeting  will  be  held  in  the  Ohio  Build- 
ing, at  two  o'clock,  P.  Bf.,  September  4, 1876.  Those  proposing  to  attend 
are  requested  to  notify  the  Chairman  of  the  Ohio  Committee,  Rev.  S.  D. 
Feet,  Ashtabula,  Ohio.  At  the  meeting  of  the  American  Association  for 
the  Advancement  of  Science,  at  Buffalo,  N.  Y.,  August  2dd,  a  Subsection 
of  Anthropology  will  be  formed.  The  Convention  has  been  appointed 
near  the  close  of  the  sessions  of  the  ^'  Association  *'  in  order  that  those 
who  desire  may  conveniently  attend  both  meetings. 

—  Messrs  Liongmans,  Green,  &  Co.,  have  recently  published  An  In- 
troduction to  Animal  Morphology  and  Systematic  Zoology.  Part  1. 
Invertebrata.  By  Prof.  Alexander  Macalister.  Macmillan  &  Co. 
have  published  The  Geographical  Distribution  of  Animals,  by  Alfred  R. 
Wallace.     2  volumes,  8vo. 

—  The  Third  Bulletin  (vol.  ii.)  of  the  United  States  Geological  tnd 
Geographical  Survey  of  the  Territories  has  the  following  table  of  con- 
tents: Notes  descriptive  of  some  Geological  Sections  of  the  Country, 
about  the  Head- Waters  of  the  Missouri  and  Yellowstone  Rivers,  by  F. 
V.  Hayden  ;  Notes  on  the  Tertiary  and  Cretaceous  Periods  of  Kansas, 
by  B.  F.  Mudge;  Notes  concerning  a  Contour  Map  of  the  United 
States,  by  Henry  Gannett ;  The  Flora  of  Southwestern  Colorado,  by 
T.  S.  Brandegee ;  Brief  Synopsis  of  North  American  Earwigs,  with  an 
Appendix  on  the  Fossil  Species,  List  of  the  Orthoptcra  collected  by 
Dr.  A.  S.  Packard  in  Colorado  and  the  Neighboring  Territories  during 
the  .Summer  of  1875;  Notice  of  a  Small  Collection  of  Butterflies  made 
by  Dr.  A.  S.  Packard  in  Colorado  and  Utah  in  1875,  by  S.  H.  Scudder; 
Notes  on  the  Grammatical  Structure  of  the  Nez  Perces  Language,  by 
George  Ainslie. 

—  The  Appalachian  Club  of  Boston  issued  the  first  numl>er  of  it« 
journal  under  the  title  of  Apjntlachia,  about  the  middle  of  July.  It 
contains  a  sketch  map  of  the  White  Mountains,  profile  of  Trapyramid, 
with  other  papers,  and  the  proceedings  of  the  club. 

—  Dr.  Kidder's  contributions  to  tlie  Natural  History  of  Kerguelen  Isl- 
and, made  in  connection  with  the  United  States  Transit-of-Venus  Expe- 
dition, in  1874-75,  contains  articles  on  the  eggs  of  birds,  by  Drs.  J.  H. 
Kidder  and  E.  Cones ;  on  the  botany,  by  Dr.  Asa  Gray ;  geology,  by 
Drs.  F.  M.  Endlieh  and  Kidder ;  on  the  mollusks,  by  W.  H.  Dall ;  the 
insects,  by  Baron  H.  Ostensacken  and  Dr.  II.  A.  Hagen  ;  the  crusu- 
ceaiis,  by  Prof.  8.  I.  Smith  ;  the  annelids  and  echino<lerms,  by  Prof. 
A.  Yj.  Verrill.  The  number  concludes  with  a  study  of  Chionis  minor^ 
with  reference  to  its  structure  and  systematic  position,  by  J.  H.  Kidder 
and  Elliott  Cones. 

—  We  have  received  a  folio  pamphlet  of  twenty-four  pages,  on  the 
invertebrate  animals  of  Travemlinder  Bay,  by  H.  Lenz,  being  appendix 
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\  to  tlw  Annuft]  Re|tort  for  1874-75  of  the  CominiitiaD  for  the  Sclen* 
iHe  rnve»iigation  of  the  (^ermao  Sf»a  ftt  Kiel.  ThoM  reporU  arc  of 
Duch  ociuiiUfic  aud  practiciil  viilae«  aiiU  il  wouJd  be  v^iy  dmmble  if  ibe 
Iniunl  Sua««  Govemoieiii  oould  have  ftimtlAr  work  done  in  couneciiou 
riih  thn  ComI  Sunrey« 

—  Mr.  Julius  Stoerzor,  of  the  Xationiil  Atateiaiii  •!  Wathmf^ton,  died 
on  the  15lh  of  May,  aged  thirty^four  ytsam,  Icnving  a  wifn  nrirl  child. 
M r^  Scoener*  al  the  time  of  hi»  dratli^  was  unijuestiouAh])*  Uie  must 
boroitgldy  trained  aod  really  RCiimtific  taxtdemiiii  in  the  oounirj*  A 
^  pupil  of  the  ce!«^bnUed  >fttrtin,  a  gooti  comparative  anatomistf  an  nnthn- 
■ia»i  tu  hit  pn»fe6;»iuti ;  hj«  vary  skcktou  frames  of  board«  aiu]  btiopirou 
htd  inore  life  and  action  tu  tbem  tliaii  the  eompleted  indatiutis  we  are 
illy  aaked  to  call  stuffed  animaU.  The  roagfdficeiit  group  of  fur 
now  at  the  Centinnjal  Exhibition,  \a  one  of  hi»  maAterpieoee,  and 
b  mieqttalr^d  in  any  part  of  the  world  fio  far  as  those  animals  are  con- 
eemed*  Mr.  Suitsrzers  death  iji  rrgr6ttv<i  by  all  who  knew  him,  and  it 
ii  felt  that  with  him  an  artist  as  wdl  as  a  preparator  has  [laased  away, 
who  can  hardly  he  replaced. 


I 
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PUOCEE DINGS  OF  SOCIETIES. 


-April  22.     Major  J. 

jfology,  teild- 
'  the  general 


PHJLOSOPlllCaE.   SoCJItTY   OF  WaSHINQTOX.- 

W.  To  well  read  a  pttfiar  on  monocHna!  fuld«  in  or«i 
^iiig  to  show  that  the  bigber  tlie  strata  were  elevuh 

ice,  the  greater  the  proportional  rapidity   of  their  denudation    or 

siou.     He  also  showed  how  by  untH{ual  elcjvation  on  two  sides  of  a 

^isult  and  general  erosion^  beds  of  unequal  age  might  lie  brought  into 

such  close  proximity  as    to  lend  lo  errors  in  identification.     T\m  w^as 

^—Illustrated  by  ibe  case  of  the  Green   lliver   beds,  referred   by  Cope^ 

^KLeii<)ucreux,aud  llaydctn  to  different  horijtonsas  a  whole^  from  specimens 

^Bpthcrt:d  from  apparently  ideniicitl  strata  witliin  a  lew  bumlred  yards  of 

^K#ach  other.     Wliile  each  investigator  had   rightly  refern^  tlie  organic 

remains  submitted  to  his  examination  to  their  proper  horiton,  the  error, 

aooofYling  to  tlie  speaker,  had  arisen  from  supposing  tbat  the  ailjoining 

and   afiparently  identical   beds  were  really  cunliuuuus ;  when,  sctually, 

faulting  bad  taken  place  on  three  cross  lines  of  fracture,  witb  diAering 

.^cvation  and  uniform  erosion,  Uius  bringing  intu   almost  exact  paral- 

Itsm,  lief  Is  of  ditferent  ago. 

,  discussion  followed  in   which  the  truest  ion  of  the  thickness  of  tlM 

b's  orust  was  debated.     Mr.  Taylor,  Major  l^owell  and  othen,  taSr 

It  difficult  to  reconcile  the   multifarious  changes  of  level  of  small 

witli  a  crust  of  great  thickness,  while  Captain  Dutton  regarded  a 

nucleus  with  a  hydrothermal  plastie  layer  between  it  and  the  outer 

List  as  meeting  the  re<piirement6  of  the  case* 

CaMBiiiDOR  Entomological  Clcb*— March  10,    Mr,  Burgess  de* 
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•oribed  some  appeantnoes  in  the  puptt  of  Bvtdamua  TUgrmM,  hj  which 
he  thought  it  might  be  potsiUe  to  know  the  sex  of  the  pups. 

Mr.  Mann  described  some  great  Tariations  in  the  npptBnneb  of  larf» 
which  afterwards  jSrodaced  female  imagos  oi  JntiopUrfx  pametaritu 

Mr.  Scodder  referred  to  the  presence  of  GryUug  dome$Hai9  in  sevend 
parts  of  the  country,  into  which  it  had  been  introdnoed  from  Tarions 
parts  of  Europe.  He  had  not  succeeded  in  an  attempt  to  natnraliae  the 
species  in  Cambridge,  the  specimens  which  he  had,  that  had  come  tp 
Boston  from  some  undetermined  source,  in  an  East  India  merduutpves- 
sel,  having  been  destroyed  by  accident. 

Upon  the  table  lay  an  Entomologists'  Bulletin  in  manmcript,  whidi 
had  been  prepared  by  Mr.  Mann,  and  contained  the  addresses  of  about 
three  hundred  North  American  entomologists,  with  a  notice  of  the 
special  pursuits  of  each,  when  known,  and  such  other  infonnation  of  a 
similar  kind  as  would  be  of  interest  to  entomologists..  This  Bulletin 
was  open  to  the  inspection  of  all  who  wished  to  see  it,  and  all  were  re- 
quested to  communicate  to  Mr.  Mann  such  information  as  would  enlaige 
and  freshen  this  record. 

April  14, 1876.  Dr.  Hagen  gave  a  very  interesting  account  of  the 
mode  of  gathering,  and  of  some  of  the  properties  of  amber. 

Mr.  Scudder  exhibited  spedmens  of  Cj/anim  Uxeia^  O.  violaew,  C. 
fuglecUt,  and  0.  p$eudarg%olu$  to  illustrate  a  paper  which  he  read,  showing 
that  these  so-called  spedes  are  probably  only  forms  of  one  species,  which 
must  retain  the  name  of  Oyanirin  pteudargiobu. 

Dr.  Hagen  gave  some  information  about  an  insect  allied  to  MantUpa 
(but  possessing  an  ovipositor),  which  he  had  lately  received  from  Lieu* 
tenant  Wheeler's  Expedition,  as  having  been  caught  at  Fort  Tejon,  South* 
em  California.  This  is  the  more  interesting,  as  no  Hemerobina,  except 
its  congeners  and  the  spedes  of  the  genus  Dila,  possess  an  ovipositor. 
The  insect  lives  in  wasps*  nests. 

Mr.  Scudder  said  that  in  working  up  the  Forficularians  of  North 
America,  he  had  detected  thirty-eight  spedes;  there  are  undoubtedly 
many  more,  especially  in  Mexico.  Only  fourteen  species  are  found  in 
the  United  States  and  only  nine  of  these  are  indigenous.  Mr.  Scudder 
has  prepared  a  synoptical  table  of  the  United  States  species  for  publicsr 
tion  in  P$yche, 

Mr.  Austin  said  that  on  the  26th  of  March  he  obtained  at  least  twenty* 
eight  species  of  Dytiscid®  in  a  small  clay  pit  which  had  become  filled 
with  water.  Some  of  the  species  occurred  in  immense  numbers.  Dr. 
Hagen  suggested  that  the  absence  of  fishes  would  account  for  the  great 
abundance  of  these  beetles. 

Acad  KM  Y  of  Sciences,  St.  Louis. — May  1.  Mr.  Riley  made  a  con- 
munication  on  the  oviposition  of  Leticcmia  unipunetOf  or  •  the  Army- 
Worm  Moth. 

In  his  eighth  Annual  Report,  the  last  forms  of  which  were  fdqg 
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birotigli  tho  prvss^  he  h«d  remarked  thnt  ^  nt  first  rien  h  geemi  singulsr 

ibe  i*ggB  of  nn  bificct  Umt  jipf>c*nni  in  such  counUesx  m^TtAclji  fmm 

Us  Georgim  &isil  from  \'irgiiiia  to  Kmisas,  ihould  htive  rt^mninnl 

i  either  by  f»rtii6rH  or  eiitomologisU*     One  of  th«  ulmiHcU'i 

f  teftt  tUKM]  in  Ihe  w^y  U«  lh&t«  as  ftoon  u»  tlie  wormt  have  bcrt^iued 

^ioufily  as  to  attract  attentbn,  their  natural  enemies  become  so 

nultiplM    tiisit    II   very  small    per   etmU    of  thti    womvs   entering   tho 

fgrottod  iistie  iigain  as  inoihn^     A  second  reason  is  that  during  tlie  season 

wfaoo  Iho  insect  ts  not  tuimeroun,  and  attrac^ts  no  attention,  no  on«  thinks 

of  tearehing  for  the  eggn*     A  third  reason  is  that  the  motlis  that  ani 

reftrtnl  indfior«  do  not  oviposit  in  couBnenient.     I  venture  to  suggest  m 

fourth  potmtMe  reason  tltat  has  hitherto  oocurr«.Hl  to  nobody :  it  is  tliat 

tll#  eggs  are  for  the  most  part  secreted  where  tdoy  are  not  easily  seen.^ 

SlnMsmre  is  a  trustworthy  guide  to  habit,  and  Mr.  Riley  had  been  led 

to  this  last  rondnsion  by  a  stndy  of  the  ittructure  of  the  ovijiofiitor  of  the 

Ointh  in  question*     The  time,  pUee,  and  manner  of  oviposition  in  this 

|ieeies  is  quite  important  from  the  ecotiomic  point  of  Yie«r^  as  the  insect 

Day  readily  be  destroyed  in  the  egg  state  by  fire,  if  the  oonelusioni 

Awn  were  correct 

Mr.  Riley  had  reeently  been  able  to  verify  the  oorreetness  of  liis  con* 
ona  by  direct  observation,  having  witnessed  the  mode  of  oviposition 
grass.     The  eggs  are,  as  he  ioraifled,  secreted,  being  either 
^ned  in  rowi»  of  frotn  five  to  twenty  in  tlie  groove  which  Is  formed  by 
tie  folding  of  tho  terminal  grass^blmle,  or  ui  between  the  sheath  and  the 
Ik,     Blore  rarely  they  are  poshed  into  erevtces  in  the  ground,  espe- 
^  the  base  of  the  grass*stalk.     The  eggs  are  white,  slightly  t rides* 
erical.  and  only  ^fiji  of  an  inch  in  diameter.     They  are  fastened 
to  eiM;h  other  simI  to  the  leaf,  and  covered  along  the  exposed  fx>rtion 
by  a  white,  glistening,  viscid  substance.     As  they  mature  the  oolor  hi^ 
cotnes  more  sordid  or  yellow  iiih,  and  by  the  seventh  day  alter  deposition 
the  brown  bead  of  the  emhryon  shows  dititirictJy  through  tho  nhell.     The 
ra  hatches  from  the  eighth  to  the  tenth  day«  m*asure«i   1.7  mm.  in 
ih,  is  doll,  translucent-white  in  color,  with  a  large   brown^black 
f  and  is  a  loofier,  the  two  front  pair  of  alidominal  prolegs  being 
On  account  of  its  extremely  small  Kiz«  and  of  the  color 
reeembting  the  pale  bases  of  the  grasfrstalks  near  the  ground^  it  is  almost 

S possible  to  find  thorn  even  wliere  there  are  dozens  to  the  square  foot, 
ACADRMY  OF  NaTUKAU  SciEKCeS  OK  FlJILADKtFHIA. — ^  March  21. 
kXeidy  called  attention  to  a  fragment  of  the  lower  jaw  of  a  mastodon 
m  on  the  Amazon  by  Dr.  Isaac  S.  Coates,  of  ChoMtn*.  The  »[»edce 
was  determined  to  be  MaUodtm  andiutn. 

Mr.  Meehan  spoke  of  the  phenomenon  of  natural  iiiJirrhing  among 
trees.  He  descril»ed  and  explained  such  an  occurrence  in  the  case  of  a 
hemlock  growing  in  the  nei^lilK>rhood  of  Gcrmantowu, 

Professor  Cope  placed  on  record  a  new  ty[>e  of  insectivorous  mam- 
maU.    It  is  allied  to  the  extinct  rodent-likc  forms  from  the  Bridger  bed% 
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which  are  characterized  by  a  prolonged  growth  of  the  indsore,  faaTing 
enamel  only  on  one  side.  The  incisors  in  the  form  under  ooDsideration 
have  enamel  on  the  front  and  back,  but  not  on  the  side.  The  characters 
of  the  other  teeth  were  given  as  they  exist  in  the  genera  Calamodon 
and  Ectogamus,  in  each  of  which  two  species  are  known.  The  relation- 
ship established  by  these  genera  between  the  Eldentata  and  the  other 
mammalia  was  alluded  to.  These  forms  are  both  from  the  Wasatch  beds 
of  New  Mexico.  The  name  Tseniodonta  was  proposed  for  the  group 
indicated. 

Dr.  Koenig  called  attention  to  a  mineral,  probably  tantolite,  from 
North  Carolina.  The  distinction  between  columbite  and  tantolite  is 
difficult  to  determine.  The  peculiarities  discovered  by  analysis  were 
described  at  length  and  the  distinctive  characters  indicated.  Its  specific 
gravity  is  5.8. 

April  4th.  Prof.  Burt  G.  Wilder,  of  Cornell  University,  made  a  com- 
munication upon  the  anatomy  and  development  of  the  brain  in  fish-like 
vertebrates.  After  considering  the  taxonomic  value  of  the  brain,  he 
spoke  of  the  investigations  of  Huxley,  Owen,  and  the  continental  natu- 
ralists, dwelling  particularly  upon  the  causes  of  the  great  inaccuracy  in 
the  figures  of  fishes*  brains  contained  in  the  text-books.  He  had  en- 
deavored to  ascertain  how  far  the  brains  of  fishes  might  be  homologized 
with  the  typical  brain  described  and  figured  in  diagram  by  Huxley. 
The  ditferentiation  of  the  three  typical  cerebral  vesicles  was  described, 
and  the  fact  stated  that  while  the  typical  description  applies  .to  all  the 
higher  vertebrate  brains,  neither  the  lateral  ventricles  nor  the  foramen 
of  MuTiroe  had  been  observetl  in  the  brains  of  fishes  until  recently  found 
by  Professor  Wilder  in  the  gar-pike.  He  had  since  found  them  in  the 
lamprey  and  the  hag-iish,  in  several  sharks  and  skates,  in  sturgeons,  in 
the  spoon-bill  sturgeon,  in  the  mud^fish  or  Amia,  and  in  several  typical 
bony  fishes.  He  showed  in  what  way  the  nearly  solid  front  mass  of  the 
adult  shark*8  brain  is  formed  from  a  thin-walled  vesicle  in  the  embryo. 
The  structure  of  the  brain  in  ganoids  and  teleosts  was  describeti,  ami 
the  distinction  indicated  that  in  the  latter,  although  the  lateral  ventricle?, 
and  the  foramen  of  Munroe  are  present,  they  are  so  small  as  to  be  al- 
most invisible.  We  are  forced  back,  therefore,  in  searching  for  the  dis- 
tinctive character  of  ihe  ganoid  brain,  upon  the  chiasma  of  the  opti'* 
nerves  of  Miiller.  In  considering  the  taxonomic  value  of  these  charac- 
ters, the  belief  was  expressed  that  the  structure  of  brains  will  be  fouinl 
to  be  less  dependent  upon  external  modifying  circumstances  than  ari* 
other  parts  of  the  animal  organization. 

In  conclusion.  Professor  Wilder  exhibited  and  descril>ed  the  brain  of 
Chimnr-ra.  and  indicate<l  its  relations  to  the  other  groups  spoken  of.  H** 
regarded  the  braiii  as  presenting  characters  intermediate  between  tl'.e 
sharks  and  skates,  the  iranoids  and  the  batracbians  with  Lepidosteus. 

Professor  Cope  called  attention  to  the  entire  novelty  of  certain  of  the 
observations  made  by  Professor  Wilder,  and  suggested  the  direction  ot 
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tnvestigmlion  of  tho  notiject,  exprvjisiog 
tlio  optic  nerves  would  jrel  be  foutid 
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the  hdief  that  tite  chl- 
tlie  luweAt  of  the  topical 


I  ProteiHior  Koeuig  ftlaced  on  record  an  anii]y»i«  of  garnet  from  Yancej 

County«  Nortii  Carolina*  Mr.  lloberta  asinounceil  tho  finding  of  uraiiite 
9X  Wavno  Sution,  Germ  an  town* 
^^  Mr.  Maihor,  Sitpcrinieutleiii  of  the  Ceniao&kl  Aquaria,  tubmiued  for 
^bie  iiitpeetiou  of  the  members  living  apecinieaa  of  the  grayling  and  a 
apeciea  of  Campoaloma,  upon  which  eipUnatory  remarks  were  made  by 
I*rofrii«or  Cop«^ 

Mr.  Miither  caf}ed  aitentiun  to  a  fungut  growing  upon  the  Campos* 
toctia,  wli}L-h,  be  stated,  would  iooner  or  later  prove  falsi.  Dr.  Leidj 
ezplainiMl  ih.it  the  growth  nientioned  was  the  Achf/ta  prolifera  of  bota* 
uisUt.  and  desc!nt>cd  it^  development*  l)r«  Koeriig  ^ugge^ted  the  appliea* 
tiou  uf  aulicjdie  ucid  for  tiie  deHtruction  of  tlie  fuiigouti  growth.  'Hie 
presideni  and  Profen^+or  Fraier  further  spoke  of  the  pr^m*! titu  of  sali* 
cylk  acid, 

Mr«  A.  II.  Smith  and  Mr.  Thaildeus  Norri^  i)eM!ribe<l  the  hubita  of  a 
I      s[jecieii  of  giiuie  iU\\  inhabiting  tht?  Sagiimw  liiver. 
I  AcAitKitY  OF  SctEKCK,   St.  lx>ui».  —  ApHl  3d.   Ffdbsaor  Potter* 

'  Chairman  of  the  Committee  on  Mound  Exploration,  made  a  partial  re- 
port, aji  foilowa :  The  eommittf^e  have  ejinmintnl  and  miidt;  a  survey  ot 
five  group!*  uf  moundst.  Two  hundred  Bpecimen!*  of  pottery  havt;  \yeen 
obtaijied,  of  which  one  hutjdred  and  tweutj*6iz  are  quite  i*erfet%  the 
remaining  specimens  being  in  a  fair  condition,  and  may  be  wholly  or  in 
|MUt  l^stored*  The  colleelion  also  fmbraees  the  ikulls  of  twenty  indi- 
vidtiaJit,  of  which  numlxjr  one  in  complete,  seven  nearly  so»  the  remain* 
ing  twelve  bifing  in  fragments  of  anffident  siae  to  be  of  value.  They 
have  aUo  obtained  the  leg  and  arm  bones,  and  in  some  cases  the  verto- 
bnr  and  other  small  bones,  representing  twelve  iudlviduaU. 

Mr.  Theo.  I*.  Gille^pie^  a  gentleman  recently  arrived  from  Peru,  was 
^Jotruducod  to  the  members  by  Dr.  Briggs,  and  exhibite^l  a  beautiful 
^KoUectton  of  pottery  taken  from  the  burial  grounds  of  an  andent  trilie  of 
Peruvians.  The  graves  from  which  the  »|WH:imen8  were  taken  wrre  in 
very  dry  drift  sand  near  th«  H(*a*tieach.  The  graven  are  f^uppune^l  to 
belong  to  a  tribe  that  was  concjuered  by  tlie«lncaa  tifty  or  sixty  years 
befon^  tlie  advent  of  Pticarro  in  Peru.  Many  liones  were  found,  lieing 
preatrrvd  by  the  perfect  dryness  of  the  sand  in  which  they  wore  l»uricd. 

Kit*  greater   portion  of  these  rclir:i  wen;  found  along   the   line  of  the 
limbote  and  Iluaraz   HuUroad,  latitude  7""  8*.  and  with  few  eic^-ptions 
jjjr  represent  what  are  sup^Ktsed   to  have  been  drinking-vessels.     In 
itveral  of  the  specimens  ihr^  handle,  which   is  holltivf,  »rches  ovrr  the 
top  of  the  vcj«i»cU  the  two  branchrs  of  the  lube  uniting  in  a  single  ver- 
^wical  tube  of  several  inches  in  length.     The  ornamentation,  lioth  tn  form 
and  color,  was  in  mnuy  cases  very  striking  and  expressive.     A  smalt 
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mold  of  stronglj-baked  clay,  —  the  negative  of  a  human  ftice,  —  con- 
taining within  it  the  figure  which  it  was  designed  to  reprodace^  was 
shown.  The  collection  contains  twenty-seven  specimens.  Three  speci- 
mens of  copper  were  also  exhibited,  namely,  a  finger-ring,  a  long  needle 
with  an  eye,  and  a  chisel  with  a  smooth  edge  and  battered  head. 

The  Appalachian  Mountain  Club,  Boston.  —  April  12th.  Mr. 
S.  H.  Scudder  read  a  paper  on  The  Correct  Name  of  the  Mountain 
called  Pequawket  or  Kiarsarge,  which  was  followed  by  considerable 
discussion,  in  which  Mr.  Emery,  of  Exeter,  N.  H.,  quoted  from  a  jour- 
nal of  Samuel  Willard,  an  old  scout,  written  in  1725,  to  prove  that  the 
country  round  about  was  formerly  called  Pequawket,  and  that  should  be 
the  proper  name  of  the  mountain.  Mr.  George  Fox  argued  that  while 
this  was  a  name  of  the  territory,  it  should  not  be  applied  to  the  mount- 
ain at  all.  Mr.  J.  B.  Henck,  Jr.,  who  has  made  a  partial  map  of  the 
mountain  region,  read  a  paper  on  The  Construction  of  a  New  Map 
of  the  White  Mountains.  Mr.  Warren  Upham  read  a  paper  on  The  East 
Branch  of  the  Pemigewassett,  which  he  had  visited  the  past  summer; 
and  Prof.  E.  C.  Pickering  made  a  communication  on  Professor  Bond's 
Manuscripts  relating  to  the  White  Mountains. 

The  first  field  meeting  of  the  club  will  be  held  at  North  Conway, 
N.  H.,  on  the  fourth  Wednesday  in  July. 
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Archiv  fur  mikroskopische  Anatomir.  —  On  the  Pulsating  Ven- 
tral Sinus  of  Insects,  by  V.  Graber.  Comparative  Developmental  His- 
tory of  Comatida  mediterraniensis,  by  Alex.  Goette. 

Petermann*s  geographischeu  Mittheilungen.  —  March  2l8t 
Cernik's  Expedition  through  the  Region  of  the  Euphrates  and  Tigris. 
April  5th.  Cameron's  Journey  across  Africa,  by  E.  Behm.  Journey  m 
New  Zealand.     Swedish,  Russian,  and  Dutch  Journeys  to  West  Siberia. 

Annals  and  Magazine  of  Natural  History.  —  June.  Notes 
on  Otto  Ilahn's  Micro-Geological  Investigation  of  Eozoon  Canndenie, 
by  W.  B.  Carpenter.  On  the  Identify  in  Type  of  the  Annelids  and 
Vertebrates,  by  C.  Semper. 

American  Journal  of  Science  and  Arts.  —  June.  The  Geolog- 
ical Survey  of  Brazil,  by  C.  F.  Ilartt.  On  a  New  Sub-Order  of  Ptero- 
sauria,  by  O.  C.  Marsh.  Notice  of  New  Odontornithe«,  by  O.  C.  Marsh. 
—  July.  The  Colorado  Plateau  Province  as  a  Field  for  Greological  Study, 
by  G.  K.  Gilbert,  On  a  Disease  of  Olive  and  Orange  Trees  occurring 
in  California  in  the  Spring  and  Summer  of  1875,  by  W.  G.  Farlow. 

1  The  articles  enumerated  under  this  !.  .  !  will  l)e  for  the  most  part  selected. 
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ARE   WE   DRYING  UP? 

BT   PROr.  J.    D.    WHITNEY. 

HE  object  of  the  present  communication  is  to  bring  together 
some  of  the  mort^  striking  facts  in  regard  to  the  i1esi<*cation 
of  tlie  earth's  surface,  —  or  at  least  of  a  considerable  portion  of 
it,  —  which  has  t;iken  place  in  the  most  recent  g<»ologic»;il  period, 
and  to  suggest  the  inquiry,  whether  we  have  any  proof  that  this 
desiccsition  has  been  and  is  continued  into  the  historical  period ; 
in  short.  Are  we  drying  up  ? 

All  questions  relating  to  changes,  or  supposed  changes,  of  cli- 
mate during  the  historical  jwriod  are  of  the  greatest  possible 
inten.»st.  Much  has  been  written  on  this  subject,  and  yet  but 
little  lias  been  definitely  established.  There  is  a  prt»vailing  pop- 
ular impression  that  the  countries  around  the  Medit(*rranean  are 
drier  than  they  were  two  or  three  thousand  yeara  :igo,  and  that 
this  change  is  due  in  part,  if  not  wholly,  to  the  cutting  down 
of  the  forests  which  are  iissumed  to  have  once  existed  there. 
Yet,  when  this  matter  comes  to  be  investigated,  it  would  appear 
that  there  is  little  if  any  evidence  either  that  then*  has  been  any 
such  wholesale  stripping  of  the  wo<Hled  lands,  or  that  there  has 
been  any  considerable  change  in  the  climate  of  that  region.  The 
question  of  the  influences  of  forests  on  the  amount  of  the  niin- 
fall  has  been  ably  and  carefully  examined  by  Mr.  (f.  P.  Marsh, 
and  his  n^ults  are  thus  summed  up :  '*  The  scientific  reputa- 
tion of  many  writers  who  have  maintained  that  precipitation 
has  been  diminished  in  particular  localities  by  the  destniction 
of  the  fon»sts  or  augmented  by  planting  thenu  has  led  the  public 
to  suppose  that  these  assertions  rested  on  sufKcient  proof.  We 
cannot  affirm  that  in  none  of  these  cases  did  such  proof  exist, 
but  I  am  not  aware  that  it  has  ever  been  produced."  *  It  ap- 
1  The  Earth  as  Modified  tiy  Human  Action.    New  York,  1^74.     P:t|:c  190. 
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pears  to  be  true,  at  all  events,  that  exact  observations  with  the 
rain-gauge  have  not  yet  anywhere  been  kept  up  for  a  sufficient 
time  to  enable  us  to  speak  with  certainty  with  regard  to  the 
existence  of  any  secular  change  in  the  amount  of  rain  falling  at 
any  one  place.  The  length  of  time  during  which  such  observa- 
tions have  been  made  is  but  trifling  compared  with  the  dura- 
tion of  the  historical  period,  and  infinitesimally  small  when  con- 
sidered with  reference  to  even  the  most  recent  of  the  geological 
epochs. 

We  have,  however,  as  will  be  seen,  abundant  evidence  of  a 
great  change  over  at  least  a  considerable  part  of  the  earth's  sur- 
face, in  the  amount  of  water  distributed  in  the  lakes  or  runnii^ 
in  the  rivera,  and  it  can  be  shown,  beyond  a  doubt,  that  this 
change  has  been  taking  place  within  a  very  recent  period,  speak- 
ing geologically.  Some  important  evidence  can  also  be  adduced 
to  the  effect  that  this  change  has  been  continued  in  the  historical 
epoch,  although  not  yet  capable  of  demonstration  by  the  recorded 
observations  of  the  rain-gauge. 

There  are  two  regions  especially  where  the  facts  already  col- 
lected show  most  clearly,  not  only  a  diminution  in  the  amount  of 
water  existing  on  the  surface,  but  a  most  striking  one.  In  Cen- 
tral Asia  and  in  Western  North  America,  the  observations  of 
numerous  observers  all  point  unmistakably  in  this  •  direction. 
The  observations  of  the  Schlagintweits  in  Thibet  and  Turkistan 
may  first  be  mentioned.  One  or  two  extracts  may  be  given 
from  H.  von  Schlagintweit's  article  entitled,  *' Investig;\tions  on 
the  Salt  Lakes  in  Western  Thibet  and  Turkistan.''^  He  writes 
as  follows  :  ''  In  all  portions  of  High  Asia,  south  and  north  of 
the  main  water-shed,  there  are  numerous  places  where  the  for- 
mer existence  of  mountain  lakes  may  be  recognized."  .  .  .  **  In 
Thibet,  throughout  the  entire  longitudinal  depression  between 
the  chain  of  the  Himalaya  and  the  main  water-shed  of  the  Kara- 
korum,  of  the  once  numerous  lakes,  but  comparatively  few  are 
still  in  existence."  ..."  So  extreme  is  the  dryness  in  Western 
Thibet  that,  in  the  case  of  nearly  all  the  lakes  still  remaining, 
the  evaporation  exceeds  the  supply  of  water,  so  that  the  prevail- 
ing condition  is  at  the  present  time  one  of  gradual  diminution  in 
the  area  covered  by  water."  There  seems  to  be  here,  in  com- 
bining all  the  results  of  the  Messrs.  Schlagintweits'  observations, 
abundant  evidence  of  a  marked  change  of  climate  in  the  most 

I     1  From  tlie  rroccedings  of  the  Bavarian  Acadimy  of  Scicnws,  CI.  II.  Band  xi. 
Abth.  1. 
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<!al  p*ri(Kl,  —  n«iilting  in  th*i  almost  entire  disap- 
of  e^letiaiva  laken, — ^itnd  nltm  that   i\m  drsiorution  is 
ill  going  on. 

The  ob«iTViitiuti9  of  Mr.  Drt*w,  th«  tiutlior  of  an  elabomto 
r*3rk  cm  the  Juninioci  aiid  Kashmir  territorieft,*  fully  ourroborates 
be  often  previously  expre»»ed  opinion,  that  the  Valley  of  KhhIi- 
mir  inraa,  in  later  geologiciil  times,  completely  occupied  by  a  lake. 
But  no  evidence  has,  as  yet,  been  difitenvered  to  prove  that  thin 
deiiic«*4iti<»n  took  i»tace  during  the  hii^torical  period*  although  tiie 
Imditions  of  the  nativea  fioint  in  that  direction.  Thei*€s  iii,  how- 
ever, abundant  proof  of  diminution  in  the  area  covered  by  water 
in  the  Uiain  of  the  Anil  antl  C>iuH{/ian  sieai),  not  only  during  tlie 
intent  geological  epoch,  but  also  within  a  comparatively  recent 
period.  Those  who  wish  t*i  inve^tiguti^  the  matter  will  find  the 
niaterial  in  a  paper  by  Major  WockI,  published  in  the  journal  of 
the  KopU  OeograpliieiU  Society  fur  187:>.  There  is  no  doubt  of 
the  former  vastly  gi'eater  exten.*tion  of  the  (^aftjiian  and  Aral  seas* 
While  there  has  been  much  discussion  with  regard  to  the  shift- 
ing of  the  channels  of  tlie  rtvera  entering  tliese  seasi  and  their 
variations  of  heii^hl  at  various  times  during  the  luKtone  perim], 
it  seems  bt^yond  dispute  that  a  gradual  desiccation  of  the  region 
has  iRH^tn  in  progress,  and  that  it  is  still  going  on.  Tlmt  there 
once  existed  here  a  vast  Asiatic  Mediterranean  which  connected 
by  fiSTigable  waters  with  the  Northern  Ocean  is  very  generally 
lulinitted.  With  reference  to  the  diminution  in  tlie  water  of 
Luke  Anil  at  present  going  on,  Major  Wood  says;^  ♦*  'Ilie  sand- 
drives  and  tracts  of  hard  clay  (x*<'urring  on  the  low  shores  of  Lake 
kral  point  to  tlie  ccmclusion  that  extensive  area.8  of  country 
bieh  are  now  dry  land  were  formerly  covered  by  the  water- 
id  of  the  lake.  It  Iuib  been  renmrked  tluit  the  mouth  of 
b^  Syr-DariH  has  become  in  recent  years  fordable,  and  that  the 
&plh  of  water  l>etween  the  idaiid  of  Tokmak  Atta  and  tlie 
»nth  shore  of  Lake  Aral  has  diminished.  It  in  at^o  an  esUib- 
sbed  fact  that  a  minaret,  which  gray*beards  of  the  Kirghiz  state 
formerly  situated  on  the  e<lge  of  the  eastern  shore,  is  now  at 
m  hours'  walk  di^Htiint  from  it;  and  finally,  since  1848,  when 
was  a  marshy  swamp,  GuU  Abougir,  at  the  southwest  comer 
the  Lake,  has  been  entin*ly  dried  up,  and  its  bed  is  now  under 
iltivation.     There  is  no  doubt  that  the  cause  of  this  continuous 

The  Jurnmoo  and  Kathmir  TerHtoriet.    A  Geogr»|>bicil  Acoottat.    0/  Frederic 
,  F.  R.  G,  *».,  F.  Ih  a,  Lonaon.     1S75. 
I  «  Journal  of  tb<  Royal  Geogmphkal  Societjr,  ?ol.  xtf .  |>«^  403. 
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shrinking  in  the  area  of  Lake  Aral  is  that  the  evaporation  from 
its  surface  is  in  excess  of  the  supply  received  by  it  from  the 
Amu  and  from  the  Syr." 

Similar  facts  in  regard  to  the  diminished  quantity  of  water  in 
Arabia  are  cited  by  various  travelers  in  that  country.  Some  of 
them  are  given  in  Mr.  Marsh's  volume,  to  which  reference  has 
already  been  made. 

In  Africa  the  existence  of  extensive  ruins  in  the  Great  Libyan 
Desert,  in  a  region  quite  destitute  of  water,  and  which  is  now 
entirely  uninhabited,  may  be  taken  as  a  strong  indication  of 
great  changes  since  the  historic  period.  Dr.  Livingstone,  in  his 
travels  in  southern  Central  Africa,  was  again  and  again  much 
impressed  with  the  proofs  presented  to  him  of  a  rapid  and  exten- 
sive diminution  within  recent  times  of  the  amount  of  water  in 
the  lakes  and  rivers  of  that  region.^ 

But  it  is  not  only  in  the  Old  World  but  also  within  our  own 
territory  that  a  former  much  greater  extension  of  the  water  sys- 
tem can  be  easily  demonstrated.  The  terraced  character  of  the 
rivers  of  our  northeastern  States  afford  ample  proof  that  these 
once  conveyed  a  much  larger  quantity  of  water  than  they  now 
do.  The  facts  have  been  set  forth  in  detail  by  various  geological 
writers,  and  especially  in  President  Hitchcock's  Surface  Geology. 
It  is  true  tliat  geologists  have  only  lately  generally  admitted  the 
apparently  self-evident  fact  that  the  origin  of  these  terraces  is 
due  to  a  diminution  in  the  quantity  of  water  which  the  streams 
have  conveyed,  and  not  to  any  sinking  or  rising  of  the  land. 

It  is,  however,  in  the  region  west  of  the  Rocky  Mountains,  es- 
pecially in  the  ''  Grtnit  Basin,''  that  we  find  a  condition  of  things 
most  strikingly  resembling  that  already  noticed  as  existing  in 
Central  Asia.  Everywhere,  throughout  the  area  occupied  by 
Utah  and  Nevada  and  portions  at  least  of  the  adjacent  territories, 
the  evidences  of  desiccation  within  the  most  recent  geological 
period  are  very  striking.  These  facts  were  first  brought  to 
notice  in  part  in  the  Geology  of  California,  volume  i.  (1865),  in 
which  the  terraces  surrounding  Mono  Lake  were  described,  and 
the  former  greater  extension  of  this  and  the  adjacent  lakes  shown 
to  be  beyond  doubt.  The  same  thing  was  also  noticed  and  com- 
mented on  in  the  Yosemite  Book  (ISf)!)).  The  terraces  sur- 
rounding Great  Salt  Lake  are  so  conspicuous  that  no  traveler 

1  Sec  Liviii^'stone's  Missionary  Travels  in  South  Africa.  London.  1857.  Pa{re5S8- 
He  says  :  "AH  the  African  lakes  hitherto  discovered  are^shalluwin  consequence  of 
their  being  the  mere  rtsidun  of  very  much  larger  ancient  bodies  of  witcr." 
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pfttting  Iiin.iug1i  thai  region  on  the  railroad  could  fail  to  notice 
lht*in.  The  |)uhlie;itif>ri  uf  the  detailtnl  maps  of  thi«  rt^ginn  by 
lb©  Fortieth.  I^aralU*!  Survey  will,  no  doubt,  furtimh  data  for 
eftt mating  with  considerable  precision  how  largo  an  an^a  waa 
funnerly  eovereil  with  water,  and  how  numerous  and  ^xU^naive 
ihi^  dlffen'ut  bodies  of  water  were. 

It  is  not  to  be  ex[HtcUtd  that  in  our  west^srn  terriu>rii*ii  there 
•liauUl  be  any  proof  obtained  of  a  diminution  in  the  quantity  of 
wati^r  having  taken  phuH*  during  the  liintorio  {H^ritxl,  Tlie  char- 
acter of  the  aboriginal  inhabitants  and  the  jHnnfthable  cliaracTt4ir 
df  their  dwellings  forbid  this.  Yet  there  are  traditions  pointing 
in  thin  dirtH^tion,  \%&  noticed  in  tlie  (leology  of  California*  volume 
U,  the  niountaineera  iuAUting  on  the  former  connection  of  Mono 
and  WalkerV  Lakes.  However  this  may  be,  it  is  certain  that 
the  sluirp  and  well-defined  character  of  the  terraces  in  thin  region 
tndit3;kt«ii  Very  clearly  that  the  diminution  of  the  volume  of  the 
water  must  have  been  an  extremely  recent  phenomenon. 

It  is  not  possible  at  this  time  to  enter  upon  a  discussion  of  the 
r^uesUon  of  the  connection  of  this  desiccation  with  the  so-called 
glacial  pheJiomena,  It  Inia  seemed  natural,  of  course,  for  gt^olo- 
gista  to  connect  the  terraced  condition  of  the  rivers  in  the  north- 
eatitem  StaU^^  with  the  meltiug  of  the  ico  of  the  glacial  perttxl. 
As  far  as  die  problem  at  present  under  discussion  is  concerned* 
it  maki*s  no  difference  whether  we  do  or  do  not  consider  tha 
_de6iccation  in  question  us  one  of  the  st*quence  of  eventj*  to  which 
glaetation  of  a  portion  of  the  northern  hemisphere  bidongs* 
are  specially  interested  in  i^,  whether  the  desiccation 
ing  on»  If,  as  seems  highly  probable  from  what  litis 
tieesi  advanced  in  the  previous  pages,  the  quantity  of  water  on 
surfai?e«  over  large  areas,  has  considembly  diminished,  cer- 
in  the  very  latest  geologic4il  times,  and  also  in  {mrt  within 
historic  period,  then  it  is  not  likely  that  the  former  glacia^ 
[»n  and  the  present  desiccation  caa  be  consldcri^l  as  so  inti- 
itely  connected  in  their  general  caus«  that  the  latter  cannot 
ice  plac4»  except  as  a  sequence  of  the  former.  The  absence  of 
ly  very  distinct  proof  of  a  much  greater  extension  at  any  time 
the  ice  miLsscs  over  the  ranges  of  Central  Asia  most  be  taken 
consideration  in  connection  with  the  extensive  and  rapid 
^ing  up  of  whiU  has  been  and  is  now  going  on  in  tliat  n«gion. 
same  may  lie  said  in  reference  to  tlie  Great  Basin  and  our 
rn  western  territory.  At  tlie  time  of  the  greatest  extension 
the  glacial  masses  in  that  region,  but  an  insignificant  pro(K>r- 
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tion  of  the  surface  was  thus  covered.  Only  the  very  suminiU 
of  the  highest  ranges  had  glaciers  upon  them,  and  the  amount  of 
snow  and  ice  thus  stored  away  would  seem  to  have  been  far  too 
small  to  produce  by  their  melting  a  general  filling  of  all  the 
valleys  with  water  unless  we  assume  —  which  is  certainly  not 
probable  —  that  the  change  was  almost  instantaneous. 

It  is  certain  that  both  in  Asia  and  North  America  the  phenom- 
ena of  desiccation  are  on  too  grand  a  scale  by  far  to  be  supposed 
to  have  anything  to  do  with  cutting  down  of  forests.  The  dry- 
ing up  has  been  commenced  before  man  interfered  with  nature, 
and  has  been  continued  without  reference  to  his  puny  operations. 

If,  as  has  been  suggested,  the  records  of  rain-gauge  and  ther- 
mometer are  too  incomplete  and  unsatisfactory  to  throw  any  light 
on  the  question  of  climatic  changes  of  importance  in  modem  times, 
the  question  arises  whether  there  are  not  other  sources  of  in- 
formation to  which  recourse  can  be  had.  For  instance,  records 
have,  in  parts  of  Europe,  been  kept  for  many  years  of  the  flow 
of  water  in  some  of  the  principal  rivers.  Can  any  results  be 
obtained  from  a  comparison  of  these  records  with  a  view  to  the 
settlement  of  the  question,  whether  the  amount  of  water  passing 
from  year  to  year  at  certain  points  has  diminished,  increased,  or 
remained  constant?  The  eminent  geographer,  Berghaus,  was 
one  of  the  first  to  take  up  this  investigation.  He  worked  up  the 
observations  of  the  Rhine  made  at  Emmerich,  those  of  the  Elbe 
at  Magdeburg,  and  those  of  the  Oder  at  Kiistrin,  and  came  to 
the  conclusion  that  each  of  these  rivers  had  decreased  in  volume 
during  the  past  hundred  years,  and  that  there  was  reason  to  fear 
that  they  would  eventually  have  to  disappear  from  the  list  of  the 
navigable  streams  of  Germany.  Later  than  this,  an  eminent 
hydraulic  engineer,  Gustav  Wex,  chief  director  of  the  important 
'*  Donaurogulirung,''  ^  and  a  high  government  official,  undertook 
th«3  same  investigation,  but  with  much  more  detail.  His  results, 
however,  are  similar  in  character  to  those  of  Berghaus,  and  seem 
to  demonstrate  beyond  tlie  possibility  of  doubt  that  the  principal 
streams  of  Middle  Europe,  namely,  the  Danube,  the  Rhine,  the 
Elbe,  the  Vistula,  and  the  Oder,  together  draining  an  area  of 
oTO.OOO  s(|uare  miles,  have  for  many  yeai*s  been  carrying  a  ci»n- 
stantly  diminishing  (quantity  of  water.  The  longest  series  of  ob- 
servations used  in  eoming  to  this  conclusion  is  that  of  the  Elbe, 
at  Magdeburg,  wh(»re  the  records  go  back  for  one  hundred  and 

1  A  ^jroat  wi>rk  uinlertiiken  with  a  view  to  the  regulation  and  improvement  of  ibe 
channel  of  the  Danube  at  and  near  Vienna. 
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ty*two  yours  ;  but  the  obsenrations  for  aUorter  ptirioda  of  from 
fty  to  iM^vK»iity  yearn,  which  in  tho  caac  of  th«  other  st reams  are 
11  that  are  avaibihhs  Brmn  to  leave  no  doubt  as  to  tho  obamcter 
the  result. 

The  pmlmbhi  causes  of  thisi  diminution  in  the  quantity  of  water 

the  Middle  European  streams  are  diitcu£L%txl  at  »ome  length  by 

tr.  WtfX,*  as  alsfi  by  a  committee  of  the  Vienna  Academy  of 

appointed  to  report  on  bin  communication,  and  among 

were  several  eminent  meteorologists*     Tlie  general  im* 

prasaioii,  both  of  Mr*  Wex  and  the  committee,  seems  to  Iw  that 

tbe  cutting  dowij  of  the  for<^ta  is  the  I'ssential  cause  uf  the  denie- 

LviSfttion.     Rut  th«?  number  of  facta  which  can  be  given  in  support 

^Kf  this  hypothesis  is  i}uit4*  small.     It  is,  as  Mr*  Alarsh  htts  stated* 

^■N>t  so  much  facts  as  the  general  opinion  on  which  reliance  is 

^"placed  in  citing  the  destruction  of  the  forests  as  tbe  probable 

princj|ml  etuise  id  the  diflictdty.     It  ia  flfisy  to  see  that  stripping 

IH  woods  from  the  surface  increases  the  rapidity  of  ihe  evapora^ 

ion,  anil  tliat  in  consequence  of  this  less  water  must  flow  in  the 

^ms  unless  tlie  deficiency  is  made  up  by  a  larger  precipitation. 

.  is  extremely  difficult  to  prove  anything  in  this  connection  in 

region  where  so  nmny  small  {matches  of  forest  are  mixed  up 

ith  the  cleared  land,  as  is  the  case  in  Germany.     But  it  is  fair 

pn^ume  that  the  moisture  taken  up  in  one  part  of  a  gnuit 

|river  basin  must  be  let  fall  again  in  the  form  of  rain  somewhere 

ithin  the  limits  of  the  same  basin.     Hence  wo  should  have  no 

SSlcuUy  in  understanding  that  stripping  the  surface  of  its  trees 

Id  cause  iucrefksed  and  irregular  precipitation,  which  would 

havii  injuriouH  and  even  disastrous  effects  in  mountain  regions^ 

wbei*e  the  soil  was  thus  laid  bare  to  be  washed  away  by  torrential 

^Aows  of  the  streams  following  on  sudden  and  heavy  falls  of  min. 

^^Pbat  tliis  is  really  the  csise  is  well  known  from  experience  in  the 

^Bwiss  and   French   Alps^  and  elsewhere.     Bat  that  a  positive 

^dimltiution  in  the  average  quantity  of  water  carried  do%vn  in  Uie 

•traams  would  neoeeBarily  ensue  on  removing  a  portion  of  the 

fttresta  in  any  region^  we  do  not  consider  to  have  been  proved  aa 

jet.     The  commission,  in   reporting  on  Mr.  Wex's  paper»  are 

quite  cautious  in   their  expressions  of  opinion  on  this  subject, 

showing  their  uncertainty  by  even  taking  into  consideration  the 

queBtiou  whether  the   pn^gressive  hydnitation  of   mineral  sub* 

aoes  consequent  on  the  oooling  down  of  ihe  crust  of  the  earth, 

^  1  Tlib  paper  wsi  poblisbed  iq  tlw  ZeitiebHft  det  dit.  Ingoaicar  tmd  ArcJiitttkteii 
ftmti§  far  lS7a. 
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may  not  as  suggested  first  by  Saemann  and  afterwards  by  De- 
lesse,  have  something  to  do  with  the  proven  desiccation. 

In  regard  to  one  question  this  commission  of  the  Vienna  Acad- 
emy is  quite  unanimous,  and  this  is  that  great  pains  should  be 
taken  by  the  different  governments  of  the  enlightened  states 
throughout  the  world  to  obtain  more  light  and  additional  data 
bearing  on  this  subject.  If  desirable  for  Europe  it  is  still  more 
so  in  this  country.  We  need  much  more  numerous  and  more 
accurate  observations  of  rain-fall.  One  cannot  but  be  struck,  in 
examining  Mr.  Schott's  working  over  of  the  Smithsonian  rain- 
tables,  with  the  poverty  and  incompleteness  of  the  data.  We 
need  also  careful  and  long-continued  measurements  of  the  amount 
of  water  flowing  in  some  of  our  principal  rivers.  For  instance, 
New  York  should  establish  a  systematic  investigation  of  the 
Hudson  River,  and  Massachusetts  or  Connecticut,  or  both,  should 
take  in  hand  the  river  which  flows  through  those  two  States,  and 
which  is  of  so  much  importance  to  their  manufacturing  and  other 
interests.  For  California,  especially,  these  investigations  are  of 
the  greatest  importance.  If  it  can  be  shown  that  the  removal 
of  the  forests  seriously  diminishes  the  quantity  of  water  running 
in  the  streams,  then  there  is  yet  time  to  stay  the  hand  of  the 
wood-cutter  ere  the  mischief  be  consummated.  That  the  strip- 
ping of  the  Sierra  Nevada  of  its  timber  would  be  essentially 
injurious  to  the  State  in  increasing  the  already  alarming  irreg- 
ularity of  the  seasons  there  can  be  little  doubt,  even  if  the  aver- 
age precipitation  were  to  remain  the  same. 

That  there  has  been  a  very  marked  decrease  in  the  amount 
of  water  on  the  earth  within  the  most  recent  geological  period  is 
beyond  a  doubt ;  and  that  there  is  considerable  reason  to  believe 
that  the  desiccation  is  still  going  on  has,  we  think,  been  made 
evident  in  the  above  pages,  although  it  has  been  necessary  to 
handle  with  extreme  brevity  the  various  points  advanced.  Much 
might  be  said  with  reference  to  the  connection  of  the  so-called 
"  glacial  epoch  "  with  the  present  one  of  desiccation,  but  this  part 
of  the  discussion  must  be  reserved  for  another  occjision. 
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THE  MODE   IN   WHICH  COCKROACHES   AND   EARWIGS 
^  FOLD  THEIR   WINGS, 

^m  IIT    SAMUEL    U*  SCCTDI^KIt, 

QEVEIIAL  years  ago^  Dr.  H«mri  thf  Saussurc,  nf  Geneva,  jmb- 

^  ILihotl,  iitider  lh«  title  of  Etudes  sur  l*Ailo  dea  Urthoptaren,* 

some  interestiog  observations  on  the  strtK^turo  of  thi«  wings  of 

Oockroiieh«s*      He   treated    particularly    of    thi)    folding   of   tho 

^.wings  m  tlioiie  groups  of   Blattarians   where  tbe  wiug  is  very 

^■loiph  and  some  contrivaiioe  ncccssiiry  to   insure  tU  eomplctG 

^nroteetian  by  th«  sinallrr  win^-covers.     The  necessity  of  some 

'peculiar  arrangement  in  the  winged  genera  of  enrwigs^  where  tho 

extended  wing  ie  often  t**n  titneg  larger  than  the  wiug-cTovers 

[tegmina)  is  even  more  evident ;  and  to  understand  the  nature 

llic  structural  modifications  of  a  normal  wing-type  (which  are 

universal),  it  will  be  conTenient  and  instructive  to  examine 

b©  cockroach's  wing  on  the  basis  of  Saussure  s  raeraolr,  for  in 

lifferent  genera  of  this  group  we  have  every  stage  of  change 

am  simjde  unri?verse<l  wings  iM»anHtly  larger  than  the  tcginina, 

tho^  of  great  size«  carioua  complication^  and  unique  mode  of 

IpliciltUHK 

In  tlie  hind  wings  of  all  Ortboptera,  the  anal  area^  or  the  area 

ivereed  by  the  ncrvules  of  the  |K)sU*,rior  part  of  the  wing,  iji 

sastialiy  ample  ;   the  branches  of  the  anal  vein  are  numerous 

and  straight,  and  originate  not  far  apart  nor  far  from  the  base  of 

tbe  wing ;  when  the  wing  is  fully  expandetl  they  diverge  like 

Lihe  rays  of  a  fan :  and  like  a  fan  they  fold  themselves  against 

iia  sidini  of  the  IxHly,  the  m<mibrane  of  the  wing  folding  along 

edge  midway  between  each  pair  of  rays ;  this  adinita  of  a 

I  expansion  of  the  anal  field,  and  provided  tbe  wings  are  not 

\  so  long  as  the  tegiuma,  any  brcjidth,  fuldt**!  elose,  may  be 

ciTored  bj  thia  coriaceous  apfiendage.     This^  however,  would  not 

ly  be  true,  if  the  anterior  part  of  the  wing,  provided 

tUlM  interhir^ing  vrins,  w^'re  itself  as  broad  ;ls  the  U^giuiua; 

Dr  then,  if  the  front  edges  of  the  wings  and  tegmina  were  brought 

tier,  the  entire  folded  anal  area  would  ext4.'nd  beyond  the 

ite  margin  of  Uie  wing,  cpiite  uuprotetrUnl  by  tlie  tegmina ; 

obviate  tliia,  tlie  line  of  ikjparation  between  the  anal  area  and 

l>art  ol  the  wing  is  itself  an  axis  of  dupHcature,  and 

inal  area  always  lies  beneath  tin.*  stiff  anterior  parts 

of  the  wing* 

(  Anndcs  8c.  K«t.  IS]  Zool  x.  lGl-200,  pkte  11. 
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This  is  a  mode  of  duplicature  common  to  all  groups  of  Or- 
thoptera.  But  we  have  in  cockroaches  and  earwigs  something 
superadded,  where  the  wing  is  large,  and  folded  not  only  longi- 
tudinally but  transversely,  and  is  ingeniously  packed  awat  be- 
neath the  shorter  tegmina.  We  will  follow  Saussure  in  tracing 
among  the  cockroaches  the  various  stejis  from  the  simple  to  the 
complex  form. 

As  usual  among  insects,  the  anal  field  of  the  hind  wing  in 
cockroaches  (Figure  29,  r  \)  does  not  generally  extend  much  more 

than  half  way  toward  the  tip 
of  the  wing ;  and,  as  in  most 
insects,  especially  those  of  low 
organization,  the  upper  limit  of 
this  area  (that  separating  it 
from  the  principal  part  of  the 
*'®  ^^-  wing,  Figure  29,  j»)  is  marked  at 

the  edge  of  the  wing  by  a  slight  emargination.  The  first  step 
toward  the  result  to  be  attained  is  the  lengthening  of  the  anal 
field  so  that  it  equals  the  anterior  parts,  bringing  the  indentation 
to  the  apex  of  the  wing.  This  is  seen  in  Thorax  porcellana  of 
the  East  Indies.  There  is,  however,  a  little  triangular  bit  of 
membrane  left  between  this  indentation  and  the  lowermost 
nervule  of  the  next  vein  above.  It  is  to  this  little  triangle  that 
we  must  direct  our  attention.  For  in  the  next  stage,  such  Jis  is 
seen  in  a  common  European  cockroach,  Ectohia  lapponica^  this 
triangle  has  greatly  enlarged ;  the  principal  longitudinal  fold  of 
the  wing,  that  separating  the  anal  area  from  the  paits  above,  ia 
obliged  to  run  directly  through  the  middle  of  this  triangle,  so 
that  we  may  fairly  consider  one  half  as  belonging  to  the  anal 
and  the  other  half  to  the  median  field  of  the  wing.  Since,  how- 
ever, it  contains  in  itself  no  nervures  and  has  become  also  of  a 
more  or  less  coriaceous  texture,  its  posterior  portion  cannot  take 
part  in  th(»  plications  of  the  anal  field  ;  moreover,  it  has  expanded 
apically  and  now  forms  the  entire  tip  of  the  wing,  producing  at 
its  upper  limit  a  slight  excision  of  the  edge  similar  to  the  normal 
emargination  at  its  lower  limit.  When  the  anal  field-fan  is 
closed  and  lies  at  rest  beneath  the  anterior  part  of  the  wing,  this 
triangle,  reduced  to  half  its  size  by  a  single  fold,  lies  beyond  the 
ed^e  of  tlie  wing,  and  either  folds  back  again  upon  the  upper 
surtac(^  of  the  wing  or  curls  up  in  tlio  same  position  and  is  thus 

^  Fif^jiR's  29-40  have  been  generou-ily  forwarded  by  Dr.  de  Saussure  for  the  illa^ 
tration  of  this  paper. 
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wholly  concealed  by  the  tegmina.  When  this  triangle  has  en- 
laired  still  more,  as  in  the  East  Indian  PronnpUcta  coccinrlla 
(Figure  80),  the  nen^ules  on  either  side  of  it  have  been  forced. 


Km.  80. 


as  it  wore,  to  ourvo  upward  or  downwanl  to  give  it  room  ;  those 
below  the  triangle  have  undergone  a  still  more  remarkable  mod- 
ification to  which  we  shall  again  allude.  In  further  steps  this 
triangle  expands  still  more  (Figun*  31,  PleHoptera  porrellana  of 


Flo.  81. 

Cuba),  throwing  the  veins  on  either  side  of  it  farther  and  farther 
back,  until  they  fall  into  a  single  straight  line  at  right  angles  to 
their  former  direction,  one  b<Mng  turneil  u[)ward,  the  other  down- 
wanl ;  and  as  this  line  mnrks  the  crease  where  in  Ectobia  lap- 
ponica  the  triangle  was  folded  back  uiK>n  the  top  of  the  wing,  so 
now  the  wing,  having  first  b«jen  folded  longitudinally  throughout 
its  entire  length  (the  hinder  |X)rtion  lying  beneath  the  upper), 
has  its  tip  folde<I  over,  not  far  beyond  the  middle,  upon  the  upper 
surface  of  the  wing. 


Fig.  82. 


524  How  CockroaehtB  and  Hamrigsfold  their  Wuiff9.    [September, 

It  may  here  be  worth  while,  by  the  aid  of  diagrams,  to  explain 
a  little  more  carefully  the  mode  in  which  the  wings  are  folded. 
Figure  32  may  represent  a  fully  expanded  wing,  such  as  that  last 

described  ;  aJ,  a'b'  (p  of  Figure 
29)  may  be  called  the  principal 
part  of  the  wing,  and  r  the  di- 
verging field  ;  the  bent  longitu- 
dinal line,  separating  the  ante- 
rior zone  (aa')  from  the  reversi- 
ble zone  (J6')  is  the  principal 
longitudinal  fold  of  the  wing,  to  which  we  have  constantly  re- 
ferred ;  the  straight  line  separating  the  basal  (veined)  portion  of 
the  wing  (aft)  from  the  apical  (coriaceous)  reflectible  portion 
(a'ft')  is  the  transverse  fold,  which  in  the  simpler  wings  is  repre- 
sented by  the  upper  and  lower  margins  of  the  apical  triangle. 
The  diverging  field  (r)  first  folds  like  a  fan,  so  that  b  and  r 
together  are  no  broader  than  a  ;  the  wing  then  folds  longitudi- 
nally, bV  bending  downward  beneath  aa^^  and  presents  the  ap- 
pearance seen  in  Figure  33,  where  a  and  a!  are  alone  visible ;  a' 

now  bends  upward  and  folds  back 
upon  a,  as  in  Figure  34,  and  the 
^  ^    wing  is  reduced   to   a  little   pad» 

which  scarcely  surpasses  the  basal 
portion  of  the  anterior  zone  a. 
r,Q  33  Figures  35  to  37,  which  represent 

a  theoHitical  section  of  the  wing  along  the  line  xq  (Figure  33 ),  will 
explain  still  further  this  mode  of  dnplicature.  ^  ^^<*^^"^"^  \ 
In  Figure  35  the  wing  is  fully  expanded,  and  c  tni'  ^  ■ 
represents  the  costal,  z  the  posterior  border  of  y\q,  84. 

the  wing  ;  a,  ft  and  r  represent  the  same  part  as  in  Figure  32,  /> 

7,,^^^j:^^^^^q__h__f_j^ -  ^^^    longitudinal   fold    or   plication 

Fio.  35.  separating  the  anterior  from  the  re- 

versible zone,  and  //  the  point  of  division  between  the  reversible 
zone  and  the  diverging  field.     In  Figure  36  the  first  step  is  seen, 

namely,  the  result  of  the  plication  along  the  Ion-  p  m, ^ — ^ 

gitudinal  fold  />  ;  Figure  37  (in  which  the  letters  q  "^"*^/ 

bearing  primes  represent  the  same  parts  in  the  f,o.  aa 

reflectible  portion  as  the  equivalent  letters  in  the  basal  portion 
of  the  wing)  carries  the  process  to  its  comph»tion.  Figure  88 
represents  a  horizontal  section  of  the  completely  folded  wing ;  o 
is  the  anterior,  o'  the  posterior  articulation  of  the  wing  ;  o'  r  re- 
presents the  diverging  field,  cl  t'  the  basal  portion  and  V  ^  the 


r^s 


Ihtf^r. 
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^flexible  portion  of  tba  revenuble  tome ;  and  ot^  i€  the 
l«{^ionc1ing  portions  of  tlio  Hitturior  xon*». 

Tbi*Te  wm  inriiwT  mofiiiuationa  of   this   duplioiturei  thus  in 
3ni<»  tjrppA^  the  anal  field  l>f?ing  am  pits  a  »tin< 
^p!f  fan^Iiki*  rlfwure  of    tJic  mial  area  i«  not 
Butfii'ietit,  luiil  il«  whole  maas  is  again  folded 
3tigitQdiDaUy  and  Ilea  not  only  bcmcatb  tbu 
uider  surface  of  the  anterior  part  of  the  wing, 
Ibut  benraUi  the  fHveraible  £Oot!  or  antmor 
.  of  the  anal  area.     This  may  readily  be 
on  «3Ciuiiining  Flguren  <M*  and  40  (cf«  figunas  86  and  -^7)  in 
which  tlio  fit  verging  lield  r  or  97  is  bent 
apon  pq  and  lies  beneath  ail  the  other  folds 
uf  the  win^.     Add  to  this  the  reversal  of 
the  tip  of  the  wing,  and  by  a  single  atroke 
of  the  knife,  one  may  cot  through  five  lay- 
ers of   membmne*   not  counting    tlie  fan* 

like  plicationa  of  the  anal  area  M'hich  might  l>o  p  ^  -  ^ ^ 

aerered.  j^ 

There    ifl  another   ciiriouti   fact;   namely,   that 

when  the  apical  triangle  haa  reached  or  near- 
ly reached   its  maxiumm  developmmt.  as  in 
Pri>*<iphc(n  C'perhieUa  (Figure  30)  and  Pteetop- 
Ura  porcellana  (Figure  ^1),  tliat  portion  of  the 
anal  field  which  lit^s  within  the  transverse  foldi 
and  above  a  litte  drawn  from  the  socket  of  tlie 
wing  to  a  point  near  the  anal  emai-gi nation  (i, 
r*,  the  basal  portion  uf  the  reversible  tone,  h^  ft),  assumes  a  vena- 
tion precisely  analogous  to  that  of  the  upper  half  of  the  wing  witli 
its  distinct  cro8B*veins  and  odd  reticulations ;   this  becomes 
ible  because  it  is  no  longer  folded  with  the  rest  of  the  anal 
pfield,  and  dfjes  not  requii^  simple  longitudinal  veins*     When  situ- 
iat<.*d  above  the  anal  emargination  its  relation  to  the  anal  area  is 
%hno«t  entirely  diHguised.    Even  further  than  this  :  in  some  tyjies, 
las  in   the   Australian   Ikiploptera   silpha^   the  terminal   reversed 
^Hrea«  a  simple  development  of  the  apical  triiuigle,  ts  filled  with  a 
net- work  of  secondary  veins^  wholly  similar  to  those  of  the  partjt 
( toward  the  base,  and  in  some  instances  (but  for  the  transverse 
fold)  direct  continuations  of  them  ;  were  the  steps  unknown   by 
wliich  such  a  mode  of  wing-duplicature  had  bt*en  pnHlutTd,  and 
IHploptrra  Bilpha  the  s<.)le  living  example  of  such  duplicature, 
tlie  structure  of  its  wings  would  be  utterly  incomprehensible  on 
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the  hypothesis  of  any  unity  of  type  in  the  wing  structare  of 

insects. 

But  these  later  developments  in  the  modification  of  the  veins 
themselves  have  no  bearing  upon  the  structure  of  the  wings  of 
earwigs,  and  have  only  been  introduced  for  their  own  interest  and 
to  complete  the  account  we  have  given  of  duplicature  in  the 
wings  of  cockroaches.  We  may,  however,  keep  the  last  state- 
ment before  us  when  we  recall  the  fact  that  the  wings  of  all  ear- 
wigs (so  far  as  I  have  been  able  to  determine  after  an  examina- 
tion of  many  types  otherwise  diverse)  are  identical  in  their  gen- 
eral structure  and  wholly  different  from  those  of  any  other 
insects,  having  been  extraordinarily  modified  to  serve  a  special 
purpose. 

In  these  insects  the  fore  wings  (tegmina)  are  always  small 
and  generally  but  little  longer  than  broad,  although  earwigs  are 
invariably  slender,  and  the  tegmina,  to  cover  the  abdomen,  would 
need  be  very  long.  The  wings,  when  folded,  generally  extend 
a  little  beyond  the  tegmina,  and  the  parts  which  pi*otrude  are 
coriaceous  and  wholly  devoid  of  veins  ;  being  moreover  frequently 
ornamented  with  a  colored  spot  or  stripe,  and  thus  further  re- 
sembling the  tegmina,  they  might  be  taken  for  a  second  pair  of 
tegmina  precisely  like  the  first,  or  differing  only  in  a  slightly 
increased  length ;  even  if  the  tegmina  are  removed  the  deception 
remains,  for  the  parts  of  the  wings  then  exposed  are  coriaceous 
to  the  base.  These  wings,  however,  are  quite  as  ample  as  those 
of  other  Orthoptera  of  equal  size  ;  but,  by  a  complicated  system 
of  duplicature,  accomplished  by  the  mere  elasticity  of  the  parts, 
they  are  in  a  few  seconds  packed  snugly  beneath  the  pad-like 
tegmina,  out  of  danger  of  abnision  or  rupture,  as  the  insect  seeks 
the  hidden  recesses  and  crevices  where  it  passes  the  larger  part 
of  its  existence. 

The  most  extraordinary  thing  about  the  structure  of  the  wings 
is  the  inimeuse  extent  of  the  anal  area ;  not  only  does  this  reach 
from  base  to  apex  of  the  wing,  as  in  the  extreme  type  of  cock- 
roaches, but  the  entire  wing,  excepting  only  a  portion  about 
equalling  the  area  of  the  tegmina,  is  made  up  of  this  field  ;  the 
portion  which  does  not  belong  to  it  is  almost  entirely  coriaceous, 
so  that  nearly  all  the  nervules  of  the  wing  belong  to  the  anal 
vein.  In  the  hind  wings  of  Orthoptera  in  general,  this  anal  vein 
may  be  roughly  described  as  consisting  of  a  biisal  arc  to  which 
the  bases  of  the  various  rays  are  attached  one  beneath  another ; 
or,  rather,  the  enlarged  bases  of  these  rays,  lying  one  beneath 
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utioUteft  coiiKtituti^  th«>  arc.     This  baaal  arc  ih  cIuAely  aiUehed  to 

ilho  lower  artieulatioti  of  the  wing  with  the  body  in  tho  other 

IliMniliefl  of  Orthopteni;  but  in   the  i*arwig>*  untj  of  thoe<3  veinSt 

Jie  second  from  tht*  attachment  (stH!  Fif^urt^  41,^  which  rtspreaenta 


riQ.  41, 


Lmiv 


Lwb 


[tare 


le  wing  of  LahiJura  riparia^  common  in  Europe  and  America) 

tisndii  out  Di*arly  to  the  middlts  of  the  wing,  emitting  on  the 

y  one  or  two  inferior  branches ;  and*  curving  upward  to  the 

int  border  just  bijyond  the  coriaceous  part  of  tlie  wing  (from 

ich  it  is  separated  anteriorly  by  an  incision),  forms  at  this 

nnt,  about  the  middle  of  the  front  border  of  the  wing,  thn  base 

or  the  attachment  of  the  diverging  rays,  which  sweep  around 

^the  entire  extent  of  the  wing.     The  wing  may  then  be  said  to 

liave  two  bases» ;  one  the  point  of  attjichment  of  thi*  whole  »truc- 

to  the  body;  the  other,  the  pivot  in  mid*  wing,  around  which 

nsiblc  major   part  of  tlie   wing  plays.     The    radiating 

well  as  the  indejiendent  veins  whioh  arLne  between  thenit 

low  a  further  peculiarity  in  having  near  the  middle  a  consider- 

nsion,  genemlly  acTompanii'd  by  an  iH[uivalent  tenuity, 

make  the  wing  appear  delicately  coriureous  in  a  narrow 

iircuit  parallel  to  the  outer  border  and  about  midway  between 

and  the  hinge  or  pivot  in  mid-wing.     As  to  the  other  veins  of 

wing,  thcMr  im|xirtunee  is  too  slight  to  be  worthy  ul  eonsidi^r- 

iion  in  this  connection  ;  they  occupy  but  a  narrow  area  border- 

tlie  coriaceons  base  of  the  wing  and  are  pn*tH!nt  only  to  an 

nt  sufficient  to  indicate   witli  certainty  that  it  is  the  antil 

eiiif  to  which  the  ma&s  of  nerTulee  must  be  referred*    The  anom* 

lous  structure  of  th<s  wing  is  at   once  seen   on  comparing  it 

1  Whtcb  we  owe  to  the  kindneis  of  Mr.  Edwsnl  B«ffCM. 


lihe 
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with  the  wing  of  a  cockroach,  its  nearest  ally,  and  the  purport  of 
the  anomaly  will  appear  when  we  examine  carefully  the  closure 
of  the  wing. 

Suppose  this  wing  expanded  to  its  utmost.  It  is  retained  in 
its  place  by  muscles  which  act  upon  two  sets  of  veins  ;  an  anterior 
set  which  supports  the  coriaceous  base  of  the  front  part  of  the 
wing,  giving  a  certain  strength  and  solidity  to  the  whole ;  and  a 
posterior  set  which  holds  at  arm's  length,  as  it  were,  and  there- 
fore at  great  disadvantage,  the  body  of  the  wing,  hinging  upon 
the  extremity  of  the  second  anal  branch  which  runs  from  base  to 
mid- wing.  Let  the  latter  support  be  relaxed  and  the  fan  closes 
at  once  ;  the  pivoting  point  is  seen  to  be  the  very  bottom  of  the 
incision  of  the  wing  next  the  apex  of  the  coriaceous  portion,  an 
incision  in  the  middle  of  the  front  border  of  the  wing,  corre- 
sponding to  the  anal  emargination  of  the  apex  of  the  wings  of 
certain  cockroaches  and  to  that  of  the  middle  of  the  hind  border 
of  most  insects.  When  this  fan  of  the  anal  field  is  closed,  the 
plications  are  brought  beneath  that  portion  of  the  wing  which 
lies  between  the  extended  vein  which  supports  the  rays  and  the 
lower  edge  of  the  coriaceous  base  of  the  wing.  Since  the  coria- 
ceous base  does  not  extend  quite  to  the  middle  of  the  expanded 
wing,  the  wing  by  this  process  is  at  once  reduced  to  less  than 
half  its  length  ;  and  the  former  apex  for  the  same  reason  now 
overlaps  the  base  and  rests  beside  it  against  the  body  ;  the  width 
of  the  wing  being  also  reduced,  the  entire  area  is  now  less  than 
one  sixtli  its  former  extent.  As  the  wing  continues  to  close,  the 
lower  half,  with  its  tightly  plicated  membrane,  folds  longitudi- 
nally beneath  the  coriaceous  basal  portion,  so  that  the  plications 
are  completely  encased,  like  leaves  in  a  book,  betwi»en  a  coria- 
ceous iij)per  layer  and  the  thinner  membrane  of  an  equal  portion 
of  the  wing  lying,  when  tlie  wing  is  expanded,  directly  behind 
it ;  the  apex  of  the  wing,  however,  now  lies  in  even  a  worse 
position  than  before,  directly  beneath  the  root  of  the  wing ;  or 
would  do  so,  but  having  by  this  last  movement  been  turned  up- 
side down,  its  elasticity  allows  another  movement  which  its  very 
position  before  j)revented  ;  and  we  now  perceive  the  meaning  of 
the  expansion  and  tenuity  of  the  radiating  veins  in  points  ar- 
ranged in  a  circuit  parallel  to  the  outer  border  ;  on  the  folding 
of  tli(»  wing  these  are  brought  together,  and  it  is  just  here  that 
the  apex  of  the  wing,  which  is  apparently  so  much  in  the  way, 
now  bends  transversely  downward  beneath  the  remainder  of  the 
wing,  and  the  whole  is  reduced  to  less  than  a  tenth,  probably 
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less  than  a  fiftc^enth,  of  its  former  extent.  The  anterior  8upi)orts 
are  now  relaxed,  the  wing  assumes  its  natunil  iK)sition,  the  wing- 
cover  closes  down  upm  it,  and  all  is  snugly  packed  away. 

Although  I  have  never  exi>orimented  upon  a  living  earwig,  it 
will  be  apparent  to  any  one  who  Inis  attenipte<l  to  expand  a  wing 
rendered  flexible  by  artificial  means,  that  the  closure  of  the  wing 
is  })roiIuced  by  the  mere  elasticity  of  the  parts.  It  is  also  alto- 
gether anah)g(>us  to  the  process  of  duplicature  in  the  cockroach, 
as  cari»fully  explained  by  Saussure,  and  it  is  diiiicult  to  ex- 
plain the  process  in  any  other  way.  The  mode  in  which  they 
are  opened  would  be  much  mon*.  difficult  to  understand  if  it  had 
not  been  observed  by  Charptjntier  and  described  nearly  forty 
years  ago.  The  contraction  of  the  extensor  muscles  att;iched  to 
the  hinder  set  of  veins  wouhl  undoubtedly  cause  the  fan  to  ex- 
pand when  once  the  double  folding,  transverse  and  longitudinal, 
had  been  overcome  ;  but  it  does  not  seem  possible  that  they 
could  cope  with  this  difficulty.  How  then  is  it  done  ?  Accord- 
ing to  Charpentier,  simply  by  means  of  the  forceps  with  which 
the  extremity  of  the  jilulomen  is  always  providt»d  in  both  sexes ; 
the  tip  of  the  body  is  bent  upward  and  the  forceps  used  with 
great  rapidity  and  ejise,  lirst  on  one  side  and  then  on  the  other, 
as  a  sort  of  lingei-s,  to  bring  the  wings  into  the  position  which 
would  allow  the  action  of  the  thoracic  muscles  upon  the  base  of 
tlie  principal  veins.  Nevertheless,  it  is  difficult  to  conceive  how 
this  operation  can  be  performeil  by  those  sju^cies  whose  forceps 
are  as  long  as  their  body. 


COOPEirS   HELIX   IN   COLORADO. 

BY    E.    A.    IIAKllKU. 

VMONG  the  Helices,  there  is  perhaps  no  species  which  pre- 
sents greater  diversity  in  form,  size,  and  markings,  than 
Ilelix  Conperi,  Until  recently,  our  knowledge  has  been  some- 
what limited  in  regard  to  this  beautiful  and  interesting  western 
s|)ecies  ;  but  our  information  has  In-en  materially  increased  of  late, 
by  the  results  of  the  researches  of  the  United  States  Geological 
Survey.  During  the  summers  of  lST4-7o,  1  found  great  quanti- 
ties of  these  shells  throughout  Colorado,  in  a  variety  of  lotNitions, 
nnd  under  variable  conditions.  I  fii*st  discovered  them  in  Middle 
Park,  a  few  miles  from  the  Hot  Sulphur  Springs,  or  the  settle- 
ment known  as  (irand  City,  on  the  head-waters  of  the  Grand  or 
Gunnison  Kiver.  As  we  were  riding  along  through  a  severe  hail- 
vou  z.  — no.  9.  Zi 


530  Cooper^s  Helix  in  Colorado.  [September, 

storm,  we  crossed  over  a  hill  which  was  literally  corered  with 
white  objects,  which  I  at  first  supposed  to  be  hail-stones^  but 
which  I  soon  perceived  were  weather-worn  shells  of  this  species. 
Hastily  dismounting,  I  scooped  together,  from  a  space  scarcely 
two  feet  square,  over  a  pint  of  them,  which  I  carried  back  to 
camp  for  examination.  They  were  so  numerous  that  half  a 
bushel  could  have  been  raked  together  without  difficulty  in  a  very 
short  time,  but  they  seemed  to  be  confined  to  this  particular  ele- 
vated mound.  All  were  dead,  being  in  a  dry,  exposed  sit- 
uation, and  but  few  of  them  were  worth  preserving.  This  was 
at  an  altitude  of  about  8500  feet,  although  I  have  found  numbers 
of  these  shells  just  below  the  timber-line  on  the  summits  of 
mountains,  11,000  feet  above  tide  water.  Such  specimens  were 
usually  more  fully  developed,  although  I  never  found  them  in  a 
living  state  above  9500  feet.  And  here  I  may  add  that  I  have 
never  discovered  a  single  specimen  on  the  eastern  or  Atlantic 
slope,  and  I  have  yet  to  see  the  first  sample  which  was  discovered 
there,  although  I  do  not  assert  that  S.  Cooperi  does  not  occur  on 
this  side  of  the  Range. 

Along  the  banks  of  small  streams  and  springs,  in  the  damp 
sedge  and  grass,  and  in  shaded  spots,  I  found  many,  but  rarely 
more  than  a  dozen  together.  All  of  these  latter  were  in  a  living 
state,  and  on  extracting  the  animals  from  the  shells,  I  found  that 
they  were  viviparous,  nearly  every  one  containing  about  twenty- 
five  minute,  well-formed  shells.  In  the  cailons  cleft  in  the  moun- 
tain sides,  among  the  dank  underbrush,  the  most  brilliantly  col- 
ored specimens  were  obtained,  each  being  marked  with  longitudi- 
nal or  spiral  bands  of  dark  red  or  brown,  varying  in  number  from 
one  to  five,  but  usually  two.  In  some  instances  the  entire  shells 
were  dark,  with  the  exception  of  a  narrow,  bright-colored  band. 

Through  North  Park  they  are  abundant,  and  farther  west, 
along  the  Bear  (or  Yampa),  White,  Grand,  and  Eagle  (Piney 
Creek)  Rivers.  Near  the  South  Branch  of  White  River  I  discov- 
ered a  locality,  on  the  summit  of  a  high  hill,  abounding  in  quan- 
tities of  a  larger  variety  of  this  species.  The  individuals  were, 
some  of  them,  as  large  as  an  average  Helix  albolabris  ;  but  all  of 
these  were  empty,  and  bleached  perfectly  white.  The  shells 
were  depressed,  and  thick  and  heavy.  In  the  same  neighborhood 
(as  in  fact,  throughout  the  most  of  northwestern  Colorado), 
bleached  shells  are  scattered  over  the  surface  of  the  ground  in 
such  quantities  that  the  traveler  may  pick  up,  almost  anywhere, 
quarts  of  them.     In  particular  places  the  soil  is  strewn  so  thickly 
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with  them  that  one  can  scaroely  walk  without  crushing  several  at 
every  sU'p,  Wherii  they  occur  so  numcrotiBly  the  sheila  are  in- 
Tiiriably  empty  and  bleached,  and  in  all  probability  they  have 
been  lying  in  this  condition  for  j-cars.  Through  burned  forests 
where  every  tree  has  been  charrc'd,  and  the  underbrush  entimly 
destroyed,  tliey  are  to  be  seen,  lying  on  the  blackened  ground,  in 
even  greaUrr  c|uiiutities  than  under  any  other  condition.  And 
this  I  accounted  for  in  the  following  manner :  At  certain  times 
of  the  year  the  animals  bury  themselves  in  the  moist  earth,  and 
when  the  forests  are  fired  by  the  Indians,  the  hent  eausi's  them 
to  come  to  the  surface,  where  they  are  destroyed,  and  their  oal- 
c«reotts  coveringTS  rendered  so  brittle  that  they  can  be  crumbled 
into  an  impalpubk*  dust  betwetm  the  thumb  and  fingers. 

Different  specimens  of  ff,  Oooprri  often  present  such  a  great 
vitfiety  of  forms  that  the  collector  may  frequently  iM'come  con- 
fused in  seeking  to  determine  them.  Sometimes  the  spire  is  ex- 
ceedingly depressed,  when  the  specimen  may  be  mistaken  for 
Helijc  Hriffom^  while  many  others  are  highly  elevated  and  re- 
semble doaely  large  specimens  of  ffclix  Idahoen»h>  Near  the 
Ofand   River,  just  above  its  confluence   with   Piney  Creek,  I 

pickod  up  a  reversed  specimen,  which, 
among  this  species,  is  extremely  rare. 
It  must  bo  considered  as  nothing  leas 
than  a  montrosity,   yet  is   »  '    udy 

interesting  in  showing  to  wh  me 

viiriation  the  H.  Vooptri  is  subject. 
As  we  advanced  southward  we  found  the   representatives  of 
this  species  decreasing  in  number  and  size,  until,  in  the  south- 
I      west  portion  of  Colorado^  they  are  found  only  occasionally  un  the 
defilt^  of  the  Sierra  La  Plata.     The  higher  elevations  seem  to 
be  more  favorable  for  the  full  development  of  moUusks,  being  a 
limestone  eountry,  while  among  the  lower  sandstones  land  shells 
are  almost  unknown.     We  find^  then,  that  there  are  eerUiin  eon* 
ditions  of  climate,  elevation,  and  locality,  which  are  favorable  to 
!      the  satisfactory  growth  of  the  hardy  and  prolific  H.  Cooperi.     It 
^■peems  to  thrive  better  in  a  temperate  than  in  a  torrid  climate. 
^1^  increases  more  rapidly  in  numbers,  and  even  in  size,  in  the 
^HlifAtum  or  higher  altitucles.     It  prefers  cool,  damp,  shaded  spots, 
'      to  warm  or  dry  li>cations*     It  appears  to  bo  confine*!  to  the  Pa- 
cific slope  of  the  Rocky  Mount*uns ;  for,  if  it  exists  at  all  on  the 
eaitem  side,  it  is  only  met  with  in  reduced  numbers. 
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MICROSCOPES  AT  THE  LOAN  COLLECTION  OF  SQ- 
ENTIFIC  APPARATUS  OF  THE  SOUTH  KENSINGTON 
MUSEUM. 

BY  JOHN   NICHOLS. 

A  MONG  the  relics  of  early  microscopy,  the  compound  micro- 
-^■^  scope,  invented  and  constructed  about  1590,  by  Zacharias 
Janssen,  of  Holland,  is  certainly  a  very  primitive  affair.  As 
this,  and  in  fact  all  the  other  instruments  are  inclosed  in  a  glass 
case,  a  critical  examination  is  impossible.  The  outward  form 
presents  the  simple  appearance  of  an  iron  or  tin  tube  about  ten 
inches  long  and  about  an  inch  and  one  half  in  diameter ;  the 
magnifying  power  is  very  moderate. 

In  the  same  case  is  a  silver  microscope,  by  Anthony  van  Leea- 
wenhoeck  (born  1632,  died  1723),  the  noted  Dutch  philosopher 
and  microscopist.  It  may  be  remembered  that  he  made  a  micro- 
scope for  almost  every  object,  which  must  have  consumed  much 
of  his  valuable  time.  This  microscope  of  Leeuwenhoeck's  is  sim- 
ple in  form,  being  a  silver  plate,  perforated  with  a  single  minute 
hole,  in  which  is  fixed  a  tiny  lens,  in  front  of  which,  and  in  focus, 
is  phiced  a  silver  needle  upon  which  the  object  was  fixed. 

It  was  with  such  an  instrument  that  Leeuwenhoeck  carried  on 
his  wonderful  discoveries,  and  laid  the  first  steps  in  histological 
science.  What  glorious  results  might  have  followed  had  he  pos- 
sessed a  modern  instrument  and  objectives  I 

The  great  microscope  made  by  Benjamin  Martin  (1770),  for 
George  the  Third,  is  probably  the  largest  and  most  elaborate  in- 
strument ever  manufactured.  It  stands  nearly  three  feet  high, 
and  is  decorated  with  much  scroll-work,  while  in  all  directions 
are  lying  the  most  complicated  pieces  of  accessory  apparatus, 
which  must  have  sorely  bewildered  the  royal  scientist.  Looking 
at  this  piece  of  scientific  magnificence,  some  comfort  is  suggested, 
that  if  we  have  not  yet  reached  perfection  in  designing  micro- 
scopes, we  have  at  least  attained  a  good  degree  of  simplicity  of 
construction. 

There  are  many  other  instruments  made  by  the  early  micro- 
scopisls,  iUustrating  the  progress  of  the  instrument.  That  made 
for  or  by  (lalileo  is  of  special  historical  interest.  The  glasses 
have  been  lost ;  the  tube  alone  remains.  The  body  is  an  upright, 
supported  on  a  tripod. 

The  modern  instruments  ofTer  no  field  for  comment.  One 
looks  in  vain  for  anything  novel  in  construction.     There  are  the 
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weU'known  forms  of  the  difTt^rcnt  makcm  tmeloicd  in  glsuit  ciisea^ 
Probably  Uit;  I-omlon  i^lii»|H windows  preieiit  rh  grt»at  a  variety  in 
inierofkcopes  as  this  section  of  the  collection*  The  inBtruments  are 
all  muilclled  together  wtthout  iiny  order  or  atUmipted  iirnuig«5- 
menu 

I*o\vell  and  Lealand  do  not  exhibit.  Moasrs.  Ross  ft  Company 
exhibit  a  large  tnstrament  on  th<$  Jaekton  slide  principle,  de- 
sign«*d  by  Mr.  F.  H.  \Vt*nhatn.  The  i^reat  point  in  thin  fnrni  isi, 
tliat  tlie  fine  adjustment  is  placed  under  the  instrument,  and  can 
be  reat*hed  without  talking  the  hand  fn>m  the  cmirHe  afljiistrrient. 
Thus  the  old  objection  to  this  mculel  has  been  removed,  Messrs, 
R,  &  J,  Ik*ek  alsfi  have  one  of  their  best  raic^o«eopl^«»  showing 
great  perfection  of  work ;  also  a  cheap  form  ealle<l  "Tli©  Faxh 
nomic,*'     It  is  monocular,  highly  finished,  and  is  altogether   a 

Ielianning  instrument  and  funilshed  for  five  and  six  guineas,  with 
objectives  and  case. 
Mr,  Steplieniinn  exhibits  his  ert^cting  binocular  microscope,  for 
which  he  elalum  many  diH^idiHl  lul vantages,  which  should  make  it 
uxtn^mely  useful.  The  instrument  of  the  future,  the  comfort  of 
looking  through  inclined  tul>e8  and  still  having  the  stage  horizon- 
tal, and  the  image  in  its  natural  position,  certainly  marks  a  great 
u       ad^*anr<*  in  construction. 

H  Mr.  J.  Browning  shows  a  microscope  upon  the  same  mcKle],  but 
^  with  what  is  claimed  to  be  an  improvement.  In  this  instrument^ 
I  for  the  first  time,  the  planes  introduced  by  Mr.  Stephenson  for 
^Laltering  the  direction  of  the  rays,  so  that  the  microscope  can  be 
^KaMpd  with  the  stage  in  a  horizontal  position,  have  been  introduced 
^^Hpt^  the  eye-piece  in  the  ai^parato  bodies.  'Hiis  arrangement 
will^  it  is  believed,  be  found  to  possess  considerable  advantage. 
Such  is  the  oflieial  description,  which  must  be  taken  for  gntntedt 
*  the  exterior  presents  no  novel  feature 

Swift,  who  is  turning  out  some  of  the  best  modefate^priced  opti* 

Peal  instruments  in  London,  shows  a  micro8eo|Ye  very  similar  to 

[Messrs.  Beck's  **  Economic/'  called  the  *'  New  College  Microacope.' * 

pAlso  a  new  crane  arm-bitiocular.     Tliis  is  an  excidlent  full-sized 

iraent,  and  for  a  good,  working  microscope^  appears  all  that 

I  be  desired,  and  s*>l<l  with  good  objectives  at  a  price  within  the 

reach  of  the  student  microscopist. 

The  German  manufjvcturers  have  sent  a  few  inHtrument^H,  and 

lare  eliiefly  represented  by  M«»83rs.  Tiebert  and   KraflFt,  ami   £• 

Bitat,  botli  of  Wetxlar,     Rt^pecting  those  microscopes  1  noticed 

Eiothing  sp«>eial,  except  that  they  ap[K*ared  inferior  in  workman- 

Uy  those  exhibited  by  the  London  maken. 
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Among  accessory  apparatus  will  be  found  that  used  by  Messrs. 
W.  H.  Dallenger,  and  J.  J.  Drysdale,  M.  D.,  for  the  continuoos 
observation  of  minute  organisms.  Those  who  read  the  Monthly 
Microscopical  Journal^  know  what  valuable  results  were  obtained 
by  its  use.  Would  that  the  faculty  to  make  use  of  instruments 
could  be  sold  to  the  many  purchasers. 

Microtomes,  for  cutting  sections,  are  here  in  great  variety  and 
of  all  sizes.  One  with  a  marble  basin  larger  than  an  ordinary 
washing-basin.  In  some  of  the  microtomes  the  knife  is  fixed  and 
worked  by  a  piece  of  mechanism  like  a  lathe  rest,  such  as  that 
made  by  W.  Apel,  mechanician  to  the  University  of  Gottingen. 
In  another  microtome  the  preparation  is  pressed  forward  by  a 
micrometer  screw,  against  a  circular  knife,  set  in  motion  by  a 
lathe.     This  instrument  is  from  the  University  of  Prague. 

United  States  opticians  and  manufactures  are  totally  unrepre- 
sented, which  is  much  to  be  regretted,  as  in  this  section  they 
could  have  made  an  excellent  show, — perhaps  have  carried  off 
the  palm. 

MIMICRY  IN   BUTTERFLIES  EXPLAINED  BY  NATURAL 

SELECTION. 

T7RITZ  MtJLLER,  whose  contributions  to  science  are  always 
^  worthy  of  special  attention,  endeavors  in  a  recent  German  pe- 
riodical ^  to  show  how  the  phenomena  of  mimicry  in  butterflies  may 
be  explained  by  the  theory  of  Natural  Selection.  He  bases  his  in- 
quiries upon  the  species  of  Leptalis  found  in  southern  Brazil,  and 
although,  as  will  appear  below,  he  adduces  reasons  for  believing 
the  primitive  stock  to  have  been  banded,  and  not  like  most  of 
the  family  to  which  this  genus  belongs,  simple  white  butterflies, 
he  commences  by  showing  how  even  such  an  extreme  change 
could  be  wrought  out  by  the  survival  of  the  fittest  in  the  struggle 
for  existence. 

"  Should,''  he  remarks,  "  the  first  unimportant  variations  from 
the  original  white  color  (of  the  Pierids)  be  useful  only  in  attract- 
ing to  their  possessors,  at  a  little  shorter  distance,  the  attention 
of  enemies  flying  carelessly  overhead,  they  would  become  more 
and  more  useful,  and  cause  their  possessors  to  become  continually 
more  abundiint  in  proportion  to  the  type ;  they  could  therefore 
serve  as  the  basis  for  the  gradual  formation  of  a  resemblance  fit 
to  deceive  even  the  sharp  eyes  of  birds  scanning  the  swarms  of 
Ithomias  (the  butterflies  imitated  by  some  Leptalids)  for  booty." 

1  Jcnaische  Zeitachrift  fur  Naturwissenschaft,  x.  i.,  February,  1876. 
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Farther  on  be  aaaert^  tliat  "  the  ooeepliition,  as  the  Rtarting- 
tbe  origin  of  mimicry  by  natural  selection,  of  a  reaem- 
iving  ita  l>t5giiiniiig  at  such  a  distance  can  scarcely  be 
shaken  by  a  single  known  case*  It  should^  moreover,  not  escape 
attention  that  the  sharp-sightedneea  of  enemies  is  itself  also  a 
qnidity  at  first  gradually  acquired  in  the  struggle  for  existence, 
and  one  which  must  increase,  from  the  very  fact  that  by  proteot- 

|r>  '  \\  etc.,  the  persecuted  species  escapes  the  less 

fl  ^        IT.     Tliia  erer-increasing  sensitiveness  and 

^-sigbtedness  of  the  pursuer  on  the  one  hand  explains  die 
t 
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^th 


^uipleteness  of  many  natural  imitations,  and  on  the 
tliLT  acceptation  of  an  orif^inalW  very  slight  ri'sem- 

MuIIli  s  all  writers  on  the  subject  have  done, 

upon  th<^  similar  ^    „  .  |^>blcal  distribution  of  the  imitating  and 
le  imitated  species  as  a  necessary  concomitant  of  mimicry;  but 
itead  of  believing  with  other  authors  that  tlie  Leptalids  have 
me   poor   flyers    in   their    imitation    of    the   feeble-winged 
ihomia^  he  hoick  that  the  wretched  powers  of  flight  possessed 
the  species  of  Leptalii  have  been  tlie  very  cause  of  mimicry ; 
insects  needed  mimicry  the  more  the  poorer  flyers  they  were. 
Mimicking  species  of  course  stand  between  their  original  type 
and  the  mimicked  species ;  and  since  mimicry  is  often  cunrine<l  to 
the  female,  we  should  ejc|)ect  in  such  cases  to  find  the  following 
lies :  original  form,  male  of  mimetic  species,  female  of  same, 
species  mimicked. 

In  his  vicinity,  Miiller  has  found  five  species  of  L^ptali»i  of 
whicli  only  four  are  common,  and  are  discussed  by  him.  Of  these 
four,  Lept,  Melia  mimics  nothing ;  all  the  other  three  are  imitOr 
tive  species  ami  mimic  distinct  groups  of  butterfliea;  L^pt*  A^^y- 
mom4  resembling  a  Heliconian-like  Dauaid,  MechanitU  L^nimnia  ; 
another,  which  he  calls  Lept.  Thalia^  mimicking  an  Aerx'an^ 
erma  Thalia  so  closely,  that  Miiller  at  first  supposed  it  to  be  an 
orsao ;  and  the  last,  LtpL  Mtlite^  bearing  a  close  resemblance 
the  female  of  one  of  its  own  family,  Dapionoura  Ltfttimnia, 
A  comparison  of  the  fonn  of  the  wings  of  these  different  in- 

shows  the  following  aeries  :  — 
(1.)    Fieri*  or    iJaptonoura^  Meehanitii   Lysimnia^  I^ptalii 
tjfnome  9,  Ltptalis  AHytiome  <f,  Leptaln  Mdia, 
2.)  PitriB  or  Dapton*mra^  Acrcta  Thalia^  LcptaliM  Mdia, 
(8.)  Pierii  or  I/aptonoura^  LeptaliM  Metit^  9)  LeptaliM  He- 
UU  <f » Leptalii  Melia. 
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In  all  these  series,  Pieris  (or  Daptonoura)  stands  at  one  end 
and  Leptalis  Melia^  a  banded  species,  but  one  which,  as  already 
remarked,  does  not  imitate  any  other  butterfly,  at  the  other. 
The  mimicking  species  always  stand  between  the  species  they 
imitate  and  Leptalis  Melia^  and  where  there  is  a  diflference  in  the 
sexes,  the  females  resemble  most  the  imitated  species,  the  males 
Leptalis  Melia.  From  this  MUller  reasonably  urges  that  the 
original  Leptalis  stock,  from  which  the  mimicking  species  were 
derived,  was  allied  to  Leptalis  Melia  leather  than  to  a  Pieris^  or 
Daptonoura^  and  that  therefore,  at  the  very  start,  natural  selec- 
tion had  the  advantage  of  finding  a  pliable  stock  already  resem- 
bling not  a  little  the  bird-shunned  Ithomijis. 

From  this  he  proceeds  to  a  comparison  of  other  relations  be- 
tween the  mimicked  species,  the  mimicker,  and  the  non-mimicking 
Leptalis^  and  discovers  that  in  every  instance,  and  in  each  partic- 
ular, the  mimicking  Leptalis  stands  between  Leptalis  Melia  and 
the  mimicked  Danaid,  Acraean,  or  Pierid ;  even  in  one  instance  the 
neuration  of  the  mimicking  species  is  decidedly  altered,  showing 
how  seriously  the  structure  may  be  affected  by  mimicry.  Miiller 
studies  separately  the  form  of  both  fore  and  hind  wings,  the 
pattern  and  coloration  of  all,  entering  into  many  very  interesting 
details,  and  elucidating  the  different  points  by  the  aid  of  simple 
but  sufficient  illustrations,  which  our  readers  will  find  well  worth 
examining. 

PROGRESS  OF  ORNITHOLOGY  IN  THE  UNITED  STATES 
DURING  THE  LAST  CENTURY. 

BY   J.    A.    ALLEN. 
EAKLY   TAPEKS. 

pRIOR  to  the  year  1808,  wlien  the  first  volume  of  Alexander 
-*•  Wilson's  <jjreat  work  was  published,  little  had  been  written  on 
American  birds  by  Americans.  A  few  lists  of  the*  birds  of  lim- 
ited j)ortions  of  the  United  States  that  appeared  durin^^  the  last 
fifteen  years  of  the  eighteentli  (.'entury  constituted  our  whole 
ornitliologieal  literature  at  that  date.  The  first  of  these  was  a 
list  of  about  one  hundred  and  twenty  species,  published  by 
Thomas  JefYerson  in  1787,  in  his  celebrated  Notes  on  Virf^nia. 
Tliis  is  a  catalogue  of  the  speci(»s  described  by  Catesby,  with  the 
addition,  in  j)arallel  columns,  of  the  Linna^an  and  common  names, 
and  of  tlie  ])0])ular  names  of  a  few  species  not  desi'ribed  by 
Catesby,  —  merely  a  nominal  list  of  no  special  importance.     This 
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was  followed,  in  1701,  by  Williaiii  Biirtnim's  enumemtion  of  the 
binls  known  to  this  i»x<'ellont  natnraliat  as  inhahitiints  of  the 
eastern  portion  of  the  United  SUitea,  piil)lifthe<l  in  his  Travels 
in  N<>rth  an<l  South  (\irolina,  (leorgia.  East  and  Wi»st  Florida, 
eto.  :  this  list  i^nbraci^d  alnuit  two  hundred  and  fifteen  speeies,  and, 
thou<^h  mainly  a  nominal  one,  was  aeeompanied  by  typoj^ra pineal 
signs  indicating  tin*  rangoof  thesjK»eies  at  the  different  seasons  of 
tlu»  year,  while  a  few  wen*  dt»scrilM»d  at  some  length  in  other  parts 
of  the  s;ime  work.  In  many  oases  Linn:ean  names  wen»  uscmI  for 
tln»  d«*signation  of  the  sj)«M'it»s :  but  to  the  larger  numln^r  he  gave 
new  names,  whit-h,  bfing  generally  unaeeom])anied  by  descrip- 
tions, are  now  to  a  v*»ry  large  ext<»nt  undet*»rminable.  This  pa- 
jXT  is  esjH»eially  noteworthy  as  forming  the  first  imj)ortant  con- 
tribution by  an  American  to  American  ornithology. 

The  next  paper  in  onh»r  of  time  was  by  Jeremy  Belknap,  who 
in  his  History  of  Xt»w  Hampshire  (vol.  iii.),  published  in  171*2, 
devoted  ten  pages  to  birds,  giving  a  list  of  about  one  hundred 
and  sixty  species.  The  current  Linna?an  names  wen*  used,  to 
whieh  a  fi»w  new  names  were  addt?d.  Although  no  descriptions 
are  given,  the  names  giMierally  clearly  indicate  tht»  species  meant. 
Though  not  commonly  referred  to  by  scientific  writei-s,  it  forms 
a  highly  imiM>rtant  paper  and  one  worthy  of  attention.  Samuel 
Williams,  in  his  Natural  and  (-ivil  History  of  Vermont  (pub- 
lished in  1704),  devoted  also  about  the  same  numbi»r  of  pag(*s  to 
tlu»  birds  of  Vermont.  Sci«»ntific  names  of  about  fifty  specit^s  are 
given  in  full,  and  the  generic  names  of  a  doz<*n  others.  The  j)a- 
pi»r  also  (»mbraces  a  number  of  pages  of  valuable  notes.  These 
two  last-nam«Hl  articles  show  that  several  species  were  then  com- 
mon in  New  Hampshire  and  Vermont  that  long  since  became  ex- 
tinct there,  and  are  hence  j)apers  of  c(msiderable  historitr  int«*rest. 
In  1700,  Benjamin  S.  Barton  jmblished  his  Fragments  of  the 
Natural  History  of  Pennsylvania  ;  this  rare  folio  contains  a  list 
of  the  birds  of  Pennsylvania,  with  notes  on  their  migrations. 

Although  John  Clayton  publishiMl  a  valuable  paper  on  the 
birds  of  Virginia  as  early  as  160^5  (Philosophieal  Transactions, 
vol.  xviii.),and  although  many  enumerations  of  a  few  of  the  birds 
of  many  jH)rtions  of  the  Atlantic  States,  from  Florida  to  Maim», 
were  made  by  difTt*rent  writers  during  the  sevent(»enth  and  (»ight- 
eenth  centurii»s,  some  uf  which  possess  especial  value  in  a  historic 
fHnnt  of  view,  the  four  papers  already  mi*ntioned  constitute  the 
bulk  of  the  ornithologi«-al  literature  written  by  Americans  prior 
to  the  time  of  Alexander  Wilson. 
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GENERAL  WORKS. 

Alexander  Wilson,  a  Scotchman  by  birth,  came  to  America  in 
1794,  and  some  ten  years  later  conceived  the  idea  of  writing  a 
history  of  the  birds  of  his  adopted  country.  Receiving  hearty 
encouragement  from  his  kind  friend,  Mr.  William  Bartram,  he 
entered  seriously  upon  his  great  work  in  1805,  to  which  he  de- 
voted almost  his  whole  time  and  energy  till  his  untimely  death 
in  1813.  The  first  volume  appeared  in  1808,  followed  by  eight 
others,  the  last  two  of  which  were  published  after  his  death,  un- 
der the  editorship  of  Mr.  George  Ord.  Of  these  nine  folio  vol- 
umes, accompanied  by  colored  plates,  Bonaparte  wrote  in  1825 
as  follows  :  "  We  may  add,  without  hesitation,  that  such  a  woric 
as  he  [Wilson]  has  published  in  a  new  country  is  still  a  deside- 
ratum in  any  part  of  Europe."  His  earlier  figures  were  some- 
times stiflE  and  awkward,  but  they  were  generally  of  a  high  grade 
of  excellence  for  that  time,  and  his  descriptions  were  concise  and 
exact.  His  accoimts  of  the  habits  of  many  of  the  species  have 
rarely  been  surpassed  in  point  of  truthfulness  or  felicity  of  ex- 
pression. Never  extended  by  irrelevant  matter,  some  of  them 
are  models  of  descriptive  writing,  evincing  a  poet's  love  and  ap- 
preciation of  nature.  Although  adopting  Pennant*s  system  of 
classification,  by  far  the  best  then  extant,  the  species  were  not 
systematically  grouped,  but  taken  in  the  order  in  which  they 
most  conveniently  came  to  his  hand.  Had  he  lived  to  complete 
his  work,  many  others  would  doubtless  have  been  added,  and  the 
whole  rearranged  in  accordance  with  his  own  ideas  of  their  affini- 
ties. 

The  work  so  well  begun  by  Wilson  was  continued  by  Bona- 
parte, whose  American  Ornithology,  or  the  Natural  Historj'  of 
the  Birds  inhabiting  the  United  States,  not  given  by  Wilson, 
was  extended  to  four  volumes,  similar  in  style  to  those  of  Wilson. 
The  first  appeared  in  1825,  the  second  and  third  in  1828,  and  the 
fourth  in  1833. 

Several  editions  of  Wilson's  work  were  subsequently  issued* 
either  separately  or  combined  with  Bonaparte's  continuation. 
The  first  American  edition  was  that  published  by  George  Ord, 
in  1828-29,  in  three  octavo  volumes  of  text  and  a  folio  volume 
of  plates.  In  this  work  the  species  are  arranged  systematically, 
but  the  editor  adhered  to  the  original  text,  correcting  merely 
a  few  erroneous  references  and  verbal  inaccuracies.  In  1831, 
Jameson  published  in  Edinburgh  an  18mo  edition  of  Wilson's 
and  Bonaparte's  works.     The  succeeding  year  this  was  followed 
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Jarclitie's  eilitioti  (London  and  Edinburgh,  ISZ2)^  in  three 

•lumeft,  of  the  sanio  authora.     This  laat  was  nnasiK^d  in 

|i  itry   in  1K40,  in  oncvvolnme,  with  thi?  mldilitMi  of  a  Syn* 

is  of  the  Birds  of    North  America,  by    Dr,  T.   M.  Brewer. 

I  this  there  were  subsequently  sereral  reprints  from  the  same 

stereotyped  plates. 

In  1827^  Jolui  James  Audubon  begao  the  pttblicatton  of  his 
oelebnitrd  work  on  North  American  birds,  which  was  not  com- 
ileted  till  1831*.     The  whole  work  forms  fivi^  cx'tavo  volumes  of 
t,  with  an  elepliaiit  folio  atlas  in  four  volumes  of  four  hundred 
and  thirty-five  plates.     The  text  was  publialMHj  in  Edinburgh, 
with  the  title  of  Ornithological  Biography  ;  the  plates  in  Lon- 
don, as  Birds  of  America^     This  magnificent  work  remains  as 
yet  unequalt*d  in  respect  to  \in  illustrations,  which  Hr€i  unrivaled 
in  point  of  aecunicy  and  life-like  character,  the  birds  being  all 
present^  of   the  siste  of  life.     In  his  animated  de^iTijitions 
ere  is  at  times  a  tendency  to  exaggeration  and  redundancy  of 
rsonal  incidents.     The  species  are  amiuged  lujcording  to  the 
nvenience  of  the  author^  a  systematic  arningemeut  being  in 
ich   a  work    obviously  impracticable.     In   18151*,  however,  on 
completion,  the  author  published  his  Synopsis  of  the  Birds 
North  America.     In  this  work  the  nomenclature  is   revised 
anil  greatly  cluinged,  principally  through  the  adoption  of  many 
of  the  then  recently  introduced  generic  designations.     This  Syn- 
opsis (one  volume,  octavo,  Edinburgh)  was  a  methodical  catalogue 
all  th«*  species  at  that  time  known  to  inhabit  North  America 
'north  of  Mexico,  and  was  intended  to  serve  as  a  systemaUc  index 
to  his  Ornithological  Biogniphy,  and  Birds  of  America.     The 
^■llirork,  however,  is  much  more  tlian  this,  giving,  as  it  does,  the 
^KbaracUn-s  of  the  families,  genera,  and  species,  the  range  of  each 
iPapedes,  and  numerous  bibliographical  references.     It  includes  also 
a  f*^w  specit's  not  given  in  his  larger  works* 

Subsequently  Audubon  i-epublished  his  Ornithological  Biogra- 
phy, and   Birds  of  America  in  a  single  work,  un<h«r  the  title 
of  Birds  of  America.     This  is  simply  a  reissue  of  the  text  of 
the  former,  with  tlie  species  systematically  arranged  under  the 
I     ^ names  employed  in  the  Synopsis,  and  the  addition  of  tlie  plaU'9 
^ftpf    the  largtf  folio  work,  reduced    by  the  camera  lucida.     This 
^'Vork  was  published  at  Philaddphia  (1840  to  1844),  in  seven 
I     ^imperiiU  ocUiVo  viilumes.     It  h»is  also  Inn^n  since  repabUshe<l  in 
^BMew  York,  with  chromo-lithographic  illustrations  of  a  chanwter 
^"far  inferior  to  thoet)  of  the  original  work.     The  appendix  to  the 
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seventh  volume  includes  a  few  species  previously  unpublished  by 
this  jinthor. 

In  1832  appeared  the  first  volume  of  Thomas  Nuttall's  Man- 
ual of  the  Ornithology  of  the  United  States  and  of  Canada, 
embracing  the  land-birds.  This  was  followed  in  1834  by  the 
second  volume,  devoted  to  the  water-birds.  A  new  edition  of 
the  land-birds  was  published  in  1840,  including  all  the  species 
discovered  in  the  mean  time  by  Townsend  and  Audubon.  These 
two  volumes  (12mo,  Boston),  illustrated  with  numerous  small 
wood-cuts,  contain  a  succinct  history  of  the  birds  of  North  Amer- 
ica known  at  the  time  of  their  public4ition,  and,  being  written  in 
a  pleasing  style,  form  a  work  that  has  been  deservedly  jKjpular, 
des])ite  many  inaccuracies,  and  has  recently  been  republished. 

The  next  general  work  on  the  birds  of  North  America  was 
John  Cassin's  Illustrations  of  the  Birds  of  California,  Texas, 
Oregon,  British  and  Russijin  America.  This  was  published  in 
parts  (Philadelphia,  1853-55),  and  was  intended  to  contain  de- 
scriptions and  figures  of  all  North  American  birds  un figured  by 
previous  authors,  and  a  general  synopsis  of  North  American  or- 
nithology. It  was  issued  in  ten  parts,  with  fifty  plates.  The 
author's  plan  of  continuing  the  work  was  probably  superseded 
by  the  preparation  soon  after  of  a  far  more  important  work,  in 
the  labor  of  which  Mr.  Cassin  shared. 

Dr.  T.  M.  Brewing's  North  American  Oolog\'  (Smithsonian 
Contributions,  vol.  xi.),  published  in  1857,  is  the  only  American 
work  denoted  exclusively  to  the  eggs  and  breeding  habits  of 
North  American  birds.  It  is,  however,  as  yetunconij)leted.  Parti. 
(quarto,  pp.  140)  embracing  the  Raptorea  and  Fisi<irostrei<^  being 
the  only  j)ortion  yet  published.  The  five  colored  plates  give 
figun\s  of  the  eggs  of  all  the  species  of  these  groups  at  that  time 
accessible,  whih^  the  text  contains  a  very  full  account  of  the  dis- 
tribution and  breeding  habits  of  the  species  embraeed. 

In  1858  apj)eared  the  well-knowai  General  Report  on  the 
Birds  of  North  America,  forming  volume  viii.  of  the  Pacific  Rail- 
road Reports  of  Explorations  and  Surveys.  This  wiis  the  joint 
work  of  SpcMicer  F.  Baird,  John  Cassin,  and  George  N.  Law- 
renc(%  the  parts  devoted  to  the  It^iptorcs^  Grallfr^  and  Afcid(r 
being  by  Mr.  Cassin,  while  Mr.  Lawrencx^  wrote  that  relating  to 
the  Lomjiprnneii^  Tnflpalmes^  and  Colifmhkla\  the  remainder  be- 
ing by  Professor  Baird,  the  whole  work  making  a  quarto  volume 
of  over  one  tliousanel  pages.  The  abundant  material  at  the  com- 
mand of  these  eminent  authoi-s,  and  the  elaborate  and  critical 
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manner  in  whirh  it  wixh  treated,  render  this  work  bv  far  the 
nioHt  iH»n)|»lete  and  important,  in  a  Hcientifio  point  of  view,  tliat 
had  at  that  time  apjHiared  relating  to  North  American  ornithol- 
ogy, or,  in  fact,  to  any  Kimihirarea  anywhere.  It  is,  however,  a 
strictly  technical  treatment  of  the  Kuhject.  The  special  reports 
on  the  ornithology  of  the  different  routes  explored,  contained  in 
other  volumes  of  tliis  series  of  re|M>rtj*,  8upplemente<l  this  general 
work  with  much  biographicid  matter,  in  connection  with  which 
ap|H'ared  thirty-eigiit  finely  executed  colored  plates  t>f  species  de- 
scribi'd  in  the  general  and  8}>ecial  reports,  but  previously  unfig- 
ured  by  Anu'rican  authors.  This  was  followed  in  18.VJ  by  Pro- 
fessor Baird's  report  on  the  Birds  of  the  United  States  and  Mexi- 
can Btumdary  Survey,  with  twenty-five  admirable  plates  of 
previously  unfigured  s|>ecit»8.  In  1870,  the  text  of  the  Cicneral 
Re|K)rt  was  re-issued,  with  some  additional  matt«»r,  under  the 
title  of  Birds  of  North  America,  with  an  accompanying  vol- 
ume of  oiu»  hundred  plates,  including  those  above-mentioned  iis 
accompanying  the  special  reports  of  the  Pacific  Railroad  and 
Mexican  lioumlary  Surveys. 

In  1804  Professor  Baird  began  the  publication  of  his  Revii»w 
<»f  American  liirds  (Part  1.  North  and  Middle  AnuTica,  Smith- 
sonian Miscellaneous  Publications,  No.  181).  Installments  of  the 
work  wen;  published  at  intervals  during  the  next  two  years, 
the  last  signature  bearing  the  date  of  **  June  \K  18r>r>/'  Th(» 
work,  s<»  far  as  published,  forms  an  octavo  volume  of  4.">0  pages, 
taking  the  (hrims  iis  far  as  the  genus  CuUnrio.  The  very 
thorough  diameter  of  this  much-needed  work  renders  it  a  s«»urce 
(»f  sincere  regret  that  its  busy  author  has  not  found  time  to  carry 
it  forward  to  completi<»n. 

In  18*>1>  appeared  I).  (».  Elliot's  work  (two  volumes  in  t>ne, 
folio.  New  York),  entitled  New  and  Unfigured  Species  of  the 
Birds  of  North  America,  containing  sixty-four  colored  plates, 
and  short  critical  notices  of  one  hundred  and  fourteen  species. 
This  was  followed  in  1870  by  Coojier's  Birds  of  Ualiforiiia,  edited 
by  Professor  Baird  •'from  the  manuscript  and  notes  of  J.  (t. 
C<x»per."  We  have  as  \et  of  this  important  work  only  the  first 
volume  (forming  vnlunu*  i.  of  the  Zoologii-al  Reports  of  the  (ic- 
ological  Survey  of  Ualifnrni a.  Professor  J.  I).  \Vhiln«-y,  director), 
embracing  the  land-birds.  This  is  a  cpiarto  of  six  hundred  pages 
with  lif(*-size  colored  tigures  of  the  lutads  of  each  speiie^  and 
small  full-length  figures  «»f  some  s|>ecies  of  each  genus,  inmrted 
in  the  text.     This  method  (»f  illustration  was  novel  and  ad  van- 
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tageous  to  the  student,  the  work  being  intended  as  a  manual  d 
the  ornithology  of  the  whole  region  west  of  the  Rocky  Mountains 
north  of  Mexico. 

The  next  general  work  on  North  American  birds  is  Dr.  Elliott 
Coues's  Key  to  North  American  Birds  (one  volume,  quarto,  with 
upwards  of  250  wood-cuts  and  six  steel  plates),  published  in 
October,  1872.  This  highly  useful  and  deservedly  popular  work 
is  unique  in  ornithological  literature,  being  a  manual  of  the 
birds  of  North  America,  designed  especially  for  the  use  of  stu- 
dents, in  which  are  introduced  analytical  tables  for  the  deter- 
mination of  the  species,  similar  in  character  to  those  so  success- 
fully adopted  in  botanical  text-books.  This  was  followed,  in 
1874,  by  the  same  author's  Field  Ornithology  and  Check-List  of 
North  American  Birds,  intended  as  a  supplement  to  the  Key, 
the  first  part  being  a  "  manual  of  instruction  for  procuring,  pre- 
paring, and  preserving  birds,"  and  the  latter,  as  its  title  implies, 
a  "  check-list  "  of  the  species. 

By  far  the  most  important  recent  work  on  North  American 
ornithology,  however,  is  the  joint  work  of  Prof.  S.  F.  Baird, 
Dr.  T.  M.  Brewer,  and  Mr.  Robert  Ridgway,  published  under 
the  title  of  Birds  of  North  America.  The  first  three  volumes 
of  this  indispensable  work,  embracing  the  land-birds,  appeared  in 
1874,  the  portion  relating  to  the  water-birds  being  still  in  course 
of  preparation.  The  more  technical  portion  is  the  joint  work  of 
Professor  Baird  and  Mr.  Ridgwiiy,  while  the  biographical  por- 
tion is  written  by  Dr.  Brewer.  This  work,  it  is  needless  to  say, 
represents  the  most  advanced  views  of  our  best  authors,  and 
must  long  remain  the  leading  authority  on  the  subject  of  North 
American  ornithology.  It  is  illustrated  with  five  hundred  and 
ninety-three  wood-cuts,  devoted  largely  to  the  external  anatomy, 
and  sixty-four  colored  plates  giving  life-size  figures  of  the  heads 
of  the  greater  part  of  the  species  and  varieties.  Later  works 
possessing  a  general  character  are  Dr.  Elliott  Coues's  Birds  of 
the  Northwest  (1874),  and  Mr.  H.  W.  Henshaw's  recent  Report 
(1875)  upon  the  ornithological  work  of  the  Survey  of  the  Terri- 
tories West  of  the  One  Hundredth  Meridian.  The  first  of  these 
is  an  octavo  of  nearly  eight  hundred  pages,  forming  No.  2  of  the 
Miscellaneous  Publications  of  Dr.  F.  V.  Hayden's  Geological 
Survey  of  the  Territories.  The  work  is  intended  as  a  hand-book 
of  the  region  drained  by  the  Missouri  River  and  its  tributaries, 
and  hence  embraces  a  wide  field.  Giving  as  it  does  a  summary 
of  the  ornithology  of  this  extensive  region,  combining  much  new 
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matter  witJi  much  previously  published  in  8catt#^red  paptrs,  and 
the  fullest  tables  of  Ijibliographical  references  for  the  larger  part 
of  the  binls  of  Narth  America  thiit  has  yet  ftpptuircHK  it  i»  a 
work  of  the  highest  value  to  Htudents  of  American  ornithology. 
Mr,  IIensliaw*8  work  (Chapter  11 L  of  vol.  v.  of  the  Reports 
of  the  (fi*olr»gi«il  and  Gcogniphicat  Surveys  West  of  the  One 
Hundredth  Xleridmu,  under  Lieut.  G.  M.  Wheeler)  is  limited  to 
tht*  lif'tual  work  of  tlits  Wheeler  Survey,  of  wluch  it  prt*flents  a 
genenil  systematic  summar}%  bused  on  the  coUeetions  und  field- 
notes  msule  chi«*fly  by  the  author  and  Drs,  Yarrow  and  Rothrock, 
and  Messrs.  Hischoff  >uid  Aiken,  and  is  hence  made  up  wholly  of 
original  matter,  adding  largely  to  our  knowledge  of  the  orni- 
thology^ of  this  previously  little-known  region^  It  is  ai^companifHl 
by  tlfteen  ohromolithographic  plate^i  of  previously  unfigured  spe- 
cies and  varieties,  and  embraces  about  five  hundred  quarto  pagea 
of  text. 

WORKS   AKD   PAPERS  OF  A   SP£CIAI^  OR  LOCAL  CBA&AOTEB. 

The  long  list  of  general  works  by  no  means  oompriaet  all  the 
im|K>rtant  contrtbntiond  made  by  Americans  to  North  American 
ornithology.  The  special  papers,  many  of  them  of  a  high  scien* 
tifie  value«  are  too  numerous  to  be  mentioned  even  by  name 
within  the  limits  of  the  present  paper.  These  number  several 
hundred,  varying  in  length  from  a  few  pagea  to  hundreds  each. 
W^hile  a  considerable  proportion  are  limited  to  the  descriptions 
of  a  few  new  or  little-known  species,  or  to  tlie  enumeration  of 
the  species  found  at  particular  locaKties,  others  are  exhaustive 
monographs  of  genera  or  families,  or  are  devoted  to  a  discussion 
of  general  questions  of  nomenclature,  of  the  gec^raphical  distri* 
button  of  the  species,  or  of  laws  of  geographical  Tariation. 

Of  papers  of  a  strictly  local  character  may  be  mentioned 
the  Rev.  W*  B,  O.  Pcabody's  Report  on  the  Birds  of  Massacha* 
•etts  (Fishes,  Reptiles,  and  Birds  of  Massiu^husetts^  1889)  j 
Zadoek  Thompson's  chapter  on  the  Binls  nf  Vermont  (Natural, 
Civil,  and  Statistical  History  of  Vermont,  1842)  ;  J.  P.  Giraud's 
Birtls  of  Long  Island  (8vo,  1844)  ;  Dr.  J.  E.  Dekay*8  Report  on 
the  Birds  of  New  York  (New  York  Zoology,  Part  If,,  one  vol* 
4 to,  With  colored  plates,  1844)  j  E.  A.  Samaels*  Birds  of  New 
England  (8vo,  pp.  tJOO,  18(i7) ;  C.  J,  Maynartl's  Birds  of 
Florida  (now  publishing  in  parts)  ;  and  T,  G.  Gentry's  Life- 
Histories  of  the  Birds  of  Elastern  Pennsylvania  (voL  i.,  1876), 
the  two  latter  still  in  oourse  of  publication.     Linsley*8  Catalogue 
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of  the  Birds  of  Connecticut  (American  Journal  of  Science  and 
Arts,  first   series,  vol.  xliv.,  1843),  and  Wm.    M.   and  S.  F. 
Baird's  List  of  the  Birds  of  Carlisle,  Pennsylvania  (ibid.,  vol. 
xlvi.,  1844),  are  noteworthy,  as  being  the  first  of  a  long  series 
of  papers  of  a  strictly  faunal  character  that  have  contributed  so 
much  to  our  knowledge  of  the  distribution  of  our  birds,  their 
periods  of  migration,  and  their  seasonal  ranges  throughout  the 
eastern  half  of  North  America  from  Labrador  to  Florida.     For 
notes  on  the  avifauna  of  Labrador  and  Anticosti,  we  are  indebted 
to  Coues,  Verrill,  and  Packard  ;  Drs.  Brewer  and  Bryant  have 
written  on  the  birds  of  New  Brunswick  and  Nova  Scotia ;  Cabot, 
Holmes,  Boardman,  Verrill,  and  Hamlin  on  those  of  Maine,  and 
Maynard  and  Brewster  on  those  of  Maine  and  New  Hampshire ; 
Emmons,   Brewer,   I'utnam,   Samuels,  Allen,  and  Maynard  on 
those  of  Massachusetts ;  Linsley  and  Wood,  and  others,  on  those 
of  Connecticut ;  Coues  and  Brewer  on  those  of  New  England 
in  general ;  Lawrence  and  Fowler  on  those  of  New  York  ;  Ab- 
bott and  TurnbuU  on  those  of  New  Jersey  ;  Taylor,  the  Bairds, 
and   Barnard   on    those   of   Pennsylvania ;   Coues  and   Webster 
and  Jouy  on  those  of  the  District  of  Columbia ;  Scott  and  Brew- 
ster on  those  of  West  Virginia  ;  Burnett,  Gibbs,  Cope,  and  Coues 
on  those  of  North  and  South  Carolina ;   Bryant  imd  Allen  on 
those  of  Florida  ;  Kirtland,  Read,  Kirkpatrick,  and  Wheaton  on 
those  of  Ohio ;  Haymoiid  and  Allen  on  those  of  Indiana ;  Ken- 
nicott,  Pratten,  Allen,  Ridgway,  and  Nelson  on  those  of  Illinois; 
Kneeland,    Hughs,    and   Covert    on   those   of    Michigan  ;    Head, 
Trippe,  and  Hatch  on  those  of  Minnesota  ;  Hoy  and  Barry  on 
those  of  Wisconsin  ;  Allen,  Parker,  and  Trippe  on  those  of  Iowa; 
Hoy  on  those  of  Missouri  ;   Roemer,   McCall,  and    Butcher  on 
those  of    Texas  ;    Coues,  Allen,  Snow,  and  others  on   those  of 
Kansas;  Allen,  Aiken,  Holden,  Trippe,  and  Ilenshaw  on  those 
of  Colorado  and  Wyoming  ;  Hayden,  Cooper,  Allen,  and  Coues 
on  those  of   the    Upper   Missouri   country ;  Townsend,   Cooper, 
Suckley  and  Bendire  on  those  of  Oregon  ;   Baird,  Allen,  Ridg- 
way, and  Ilenshaw  on  those  of  Utah  ;  Henry,  Baird,  and  lleu- 
shaw  on  those  of  New  Mexico  ;  Coues,  Ilenshaw,  and   Yarrow 
on  those  of  Arizona  ;  Ridgway,  Ilenshaw,  and  Yarrow  on  thi>se 
of  Neviida  ;  Xantus,  Feilner,  Brewer,  Gambel,  Heerman,  CooiH?r, 
Ridgway,   Nelson,  and    Ilenshaw  on    those    of    California ;   and 
Dall,  Bannister,  II.  W.  Elliott,  and  Coues  on  those  of  Alaska. 
Other  writers  on  the  birds  of  the  far  West  are  Say,  Woodhouse, 
Kennerly,  Newberry,  Suekley,  Stevenson,  and  Merriam. 
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^^  AtiKiDg  the  numerous  pu|n*rH  of  h  critioil  or  tni)iii>gra]»hic 
^■hurvi&ittr  may  be  im*ntioned  Ht»iui(^»art€**8  Oliist^rvfttioiiii  oti  tbo 
H|klMMlatun*  of  Wil^itrii  Ornitholugy,  piiblUluHl  in  1824-2G 
(Jouniiil  of  the  Acaclt*iiiy  of  Natuml  Scinuce^  rhiladelphia^  vola. 
iii«,  iv.,  v.),  in  which  wvru  iir»t  intrfxiuceci  into  the  .nnnab  of 
N'urth  Atnericiui  urnitholc»^  li  hirgti  ]in»{H>rtion  of  thi^  giHimc 
iiaini^  now  in  current  use,  a  few  only  of  which  were  first  pro- 
pimnl  in  Urmi^Mitiy.  Itcreat^^d,  howevnr,  a  rtivolution  in  the  Wil- 
tionian  aumeuclature.  Aadubon*6  SynopsiB  (18110)  again  bruught 
down  the  notnenchiture  to  the  daU»  of  itit  publication,  thnmgh 
tbo  ftdoptitm  of  the  changes  made  ne4!esiairy  by  the  further 
bioreaiid  of  knowledge.  The  Audubonian  nomenclature  wiui  gen* 
eruUy  in  um  in  thiAi  country  till  the  appeamnee  of  Baird^  Caamit, 

d    Lawrence's  great  work  in   l><fiH,   when  a  uunibi*r  of  new 

neric  and  subgeneric  naine^  were  proposed,  and  the  uomeucki^ 
ture  agsun  modern iz<xi.     Comparatively  few  gi*nerie  nnmeft  have 

ioe  been  introduced,  but  revijiioaarv  work  t>f  a  somewhat  differ- 

i  character  (to  bo  noticed  later)  has  already  greatly  modified 
the  nuniem*lature  of  1^8* 

Among  re  visionary  papers  of  a  minor  but  more  general  char- 
acter ixna  numerous  crihi-nl  ei«wiy»*  by  Cassin^  eupecially  on  the 
JcteriJit  and  Picidtt^  the  Hapiorei^  the    C€trtbidat^    Caprimul- 

'dp^  etc,;    by    liaircl,  in   his    \h  '    '         '<  iin    Biriis  ;   by 

Coues  among   the   Laridiv^    Pro*  '^,    i''*fiinihidtr^ 

SphenUcidtr^  etc* ;  by  Kidgway  among  the  Raptor >  t  Uy  Ban- 
nister among  the  ylw4i^rr#,  etc.  Of  separate  monogrupiiu:  j»a|iei'8 
may  \m  mentioned  th**ae  of  Coues  on  the  genus  ^fJ(/itttlunt^  the 
Tringa^^  Alcidm^  etc.,  Bryant  on  the  genus  CaUaractt*.  and  Kidg- 
way on  varitMja  groups  of  the  Haptortn  and  0§cineM^  tlie  gt*nuM 
L^aa^niicte^  etc:. 

lie  anatomy  and  embryolog)-  of  our  birds  have  not  received 
the  attenticni  these  subjects  dejii*rve,  but  a  numljcr  i>f  papers 
have  ajtpeared  treating  more  or  le^  in  detail  of  particular  points, 
r>r*  Coues  has  publldhed  an  account  of  the  myology  of  Volt^mbu* 
(urfptatuM  and  vati(iU.H  ntites  on  the  :»tructure  of  the  Sphrnittcidof ; 
Streets  ha^  written  on  the  chanu^terH  of  the  skull  iu  birds,  and 
Mr*  Ridgway  has  called  attention  to  various  points  in  the  osteol- 
ogy of  the  JUiptorcM,  Agas«iz  ami  Wyman  have  notiet-d  a  few 
p<iintit  in  the  deveh^pnient  of  bird^ii,  while  Prof.  K.  8.  MorMe  has 
carefully  studied  the  development  of  tlie  tarsus  and  carpus  with 
result.^  confirmatory  of  the  previously  suspected  affinities  existing 
bc*tween  birdsi  and  reptiles. 
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Not  only  has  the  geographical  distribution  of  North  American 
birds  been  studied  in  connection  with  the  general  history  of  each 
species,  but  attempts  have  been  made  to  discover  and  limit  the 
different  faunal  areas  of  the  continent,  special  attention  having 
been  given  to  this  department  of  the  subject  by  Baird,  Verrill, 
Allen,  and  Ridgway,  and  incidentally  to  a  less  extent  by  others. 
The  subject  of  geographical  variation  has  also  been  thoroughly 
investigated,  with  results  of  high  importance,  which  will  later  be 
referred  to  more  fully.  Among  the  prominent  workers  in  this 
field  are  Baird,  Allen,  Coues,  Ridgway,  and  Henshaw,  while  the 
subject  has  received  much  attention  from  others. 

Within  the  last  ten  years  also  a  field  previously  wholly  un- 
explored has  been  opened  up,  that  of  palajontological  ornithol- 
ogy, mainly  through  the  labors  of  Professors  O.  C.  Marsh  and  E. 
D.  Cope,  the  former  of  whom  has  alone  made  known,  mostly  in 
preliminary  papers,  the  remains  of  upwards  of  thirty  species, 
found  in  the  Cretaceous  green-sands  of  New  Jersey,  and  the  Cre- 
taceous and  Tertiary  formations  of  Kansas,  Colorado,  and  Wyo- 
ming. Those  described  by  Professor  Cope  are  likewise  mainly 
from  the  same  localities. 

Much  has  also  been  written  by  American  ornithologists  on 
exotic  birds,  especially  on  those  of  Central  and  South  America. 
In  1888,  J.  P.  Giraud  described  "  sixteen  new  species  "  of  Mex- 
ican birds,  and  Dr.  S.  Cabot  published  (1842  to  1844),  several 
papers  on  the  birds  of  Yucatan,  describing  a  number  of  new  spe- 
cies. Mr.  George  N.  Lawrence  has  published  numerous  papers 
on  the  birds  of  Mexico,  the  West  Indies,  and  Central  and  South 
America,  and  Dr.  Bryant  on  the  birds  of  some  of  the  Lesser 
Antilles.  Ciissin  published  not  only  on  the  birds  of  Centnil  and 
South  America,  but  also  on  those  of  Africa  and  other  distant 
countries,  including  reports  on  the  collections  made  by  the  United 
States  Exploring  Expeditions  under  Commodores  Rogers  and 
Wilkes.  Baird \s  Review  of  American  Birds  treats  largely  of 
the  birds  of  tropical  America,  and  some  of  the  monographic  and 
revision ary  papers  of  Coues  and  Ridgway  have  taken  a  wide 
range.  1).  G.  Elliot  has  published  elegantly  illustrated  mono- 
graphs of  the  Pittldtr^  the  Fhasianidce^  and  the  Tetraoninct, 
and  many  papers  on  different  genera  of  the  humming-birds  and 
other  exotic  groups,  mostly,  however,  prepared  and  published 
abroad.  Professor  Alpheus  Hyatt  has  published  a  monograph 
of  the  Spheniscidie^  and  Drs.  Kidder  and  Coues  reports  on  the 
birds  of  Kerguelen  Island ;  the  present  writer  reports  on  coUec- 
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l^ons  at  birds  mtide  at  Lake  Titieaca^  aiul  at  SsuiUimin^  on  the 
liter  AmaKiHm.  !*i>»f.  Js4in«*M  Ortcm  lijw  abo  [HihtthhtMl  on  the 
firtli  of  Et*i]H(ior,  and  the  Kov.  J.  H.  Hruee  on  tho^"  of  Inilm. 

Among  tlie  many  aidn  to  a  bettisr  knowl^nlgt)  af  Atnericau 
bird«  should  l>e  inentionod  the  explonitions  of  Kennicott,  Dall^ 
W.  KUiotl^  Hanniiitt'ir,  ami  BimtliulT,  in  BritUh  Xorfh  Amur* 
aod  Alaaka,  oonducted  undar  the  auBpict^a  of  the  Smithsonian 
hititatiofi,  SGToral  of  whom  have  forwarded  to  Washington  im- 
( collocljons  of  thtt  birdH  of  the  North\vi*st,  Th«*  surveyi*  of 
western  Territoriea  made  under  the  direction  of  the  War 
spMrtiiioiit  »houUl  l>e  especially  mentioned  uh  among  tlie  aux- 
of  ornithological  science  in  thin  country^  the  %'urioua  gov* 
emment  expeditions  having  been  naually  accompanied  by  compe- 
tent natundist«.  The  nx^ent  surveys  (still  fortunately  in  prog- 
teaa)  under  the  De|]artnient  of  the  Interior  have  likewise  been 
prodnctive  of  important  results.  The  numerous  eorresp4>ndenta 
the  Smithsonian  Institution,  both  in  tlie  Uireiil  und  in  the 
epical  poiliuns  uf  the  cuntinent,  though  not  always  dti/.eQa  of 
be  United  States,  have  added  greatly  to  our  store  of  ornithology 
ad  material  an«I  kno%vl«nlge.  The  sevenil  naval  exploring  exjw- 
Ations  have  also  contributed,  from  distant  foreign  shoi*t?i^  rich 
ires  of  s^iedmens  and  fia^ts.  Among  mont  pri%*aU;  enterprises 
iiould  ntit  Ih?  forgotten  the  Thayer  and  Ha^iHler  expediUoiw  from 
lie  Museum  of  Comparative  Zoology  to  South  America,  both  of 
rhicli  returned  with  rich  oniithologioil  collectionts,  numbering 
in  the  aggregsite  thouaanda  of  specimens.  The  ex])editionii  of 
FrofeA&or  Orton,  Mr,  Alexander  Agussiz^  and  Mr.  Linden  have 
iihi4>  U'cn  fruitful  in  ornithol<»giad  n^sults.  Of  the  explorations 
Dr.  Bryant  in  the  West  I  tidies,  and  of  numerous  other  onii- 
jical  explorers  elsewhere,  the  want  c»f  sptice  forbiils  a  further 


SUMMARY  OF  PROGEESS. 

Alexander  Wilson,  the  •*  Father  of  American  Ornithol- 
m  Ills  great  work,  leas  than  thi*ee  fourili^  of  a  century 
ago,  probably  not  a  dozen  species  c^  American  birds  had  been 
scientifically  described  by  American  writ^^rs,  and  almf.)st  nothing 
had  been  published  relating  to  their  distributiun  or  habits.     On 
lie  completion  of  Bonaparte's  cimtinuation  of  Wibon's  work  in 
about  four  hundn^  speciefl  had  been  described  by  these 
iiuthoi*s,  of  which  colored  figures  bad  al^o  been  published, 
itli  a  more  or  less  full  aeoount  of  the  habits  and  range  of  each 
In  1838,  Bonaparte  (In  bis  Geographical  and  Comimr- 
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ative  List)  gave  the  number  of  North  American  species  as  four 
hundred  and  seventy-one,  while  in  1839  the  number  described  by 
Audubon  (in  his  Synopsis)  was  four  hundred  and  ninety-one. 
Nearly  all  of  these  had  been  re-figured  by  Audubon,  the  figures 
being  all  of  life  size,  and  as  yet  unsurpassed  in  fidelity  or  artistic 
eflfect.  Audubon  had  likewise  largely  increased  our  knowledge 
of  their  distribution  and  habits,  while  the  greater  part  had,  more- 
over, found  a  valuable  biographer  in  Thomas  Nuttall.  The  pub- 
lication of  numerous  minor  papers  had  also  contributed  Uirgely 
to  a  better  knowledge  of  many  of  the  species. 

In  1844  the  number  of  species  had  inci*eased  to  five  hundred  and 
six,  the  number  given  by  Audubon  in  his  Birds  of  North  America. 
In  1858  the  number  had  risen  to  seven  hundred  and  sixteen,  all 
of  which  had  been  ably  elaborated  by  the  authors  of  the  General 
Report,  their  affinities  thoroughly  discussed,  and  their  nomenclat- 
ure carefully  revised.  In  the  mean  time  numerous  special  papers 
had  appeared  relating  to  their  habits  and  distribution.  Yet  the 
nests  and  eggs,  and  even  the  winter  and  summer  resorts,  of  many 
of  the  species  still  remained  unknown. 

From  this  time  onward  information  respecting  our  birds  in- 
creased more  rapidly  than  before;  new  workers  came  promi- 
nently into  the  field,  and  a  rapid  advance  marked  every  year. 
At  the  present  time  the  number  of  generally  accepted  species 
entitled  to  recognition  as  birds  of  that  portion  of  North  America 
north  of  Mexico  is  not  less  than  six  hundred  and  fifty,  with,  in 
addition,  about  one  hundred  and  fifty  commonly  recognized  sub- 
species, or  about  eight  hundred  recognixed  forms.  The  nests, 
eggs,  and  general  habits  of  nearly  all  are  now  well  known,  par- 
ticularly of  those  which  occur  east  of  the  Rocky  ^fountains. 
Among  the  recently  discovered  extinct  species  have  been  found 
entirely  new  types  representing  what  is  believed  to  be  a  new 
sub-class,  they  having  true  teeth  and  other  character  assimi- 
lating tli(Mn  to  reptiles,  between  which  and  true  birds  they  un- 
doubtedly form  connecting  links. 

Another  phjise  of  progress  that  should  not  pass  unnoticed  in 
this  connection  is  the  attention  that  has  been  paid  to  the  geo- 
graphical distribution  of  the  species,  with  especial  reference  to 
the  determination  of  the  different  faunal  areas  in  North  America, 
many  of  which  are  already  known  with  a  tolerable  degree  of 
deiiniteness  ;  also  the  tendency  to  study  the  various  sub-specific 
and  sjiceilic  forms  from  a  geographical  and  evolutionary  stand- 
point.    Formerly  the  study  of  our  birds  was  pursued  whoUj 
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unaWttcallr^  and  forms  from  ctistant,  little-known  loeatiHow  which 
«liff*^r»*ci  s«lij^litly  fmrii  th«iir  ni*iir  atiliiea  of  neighboring  regioofl 
werv  liKtkod  upon  a«  diatiuct  '*  spc*cies/'  Later,  iw*  the  tnatcrial 
for  a  Wttcr  knowh.*dgp  of  the  suhjrct  iwinimulutiM],  8)H*cinienft  of 
an  internuHliato  character  came  to  lights  which,  ho  long  as  thtsy 
wen?  lew,  were  nivttirally  looked  upon  ii»  probihly  liyhrids  be- 
tween I  lie  fiirma  who^^  eliaract<«ra  thi^y  sK^cni*^!  to  combine. 
Still  later,  however,  it  wa*  found  that  certain  »traiu»  of  diniaiioti 
from  pronouncH*d  types  cM-cnrred  in  a  hirp^  nunih<*r  uf  MpCNne^ 
belonginff  to  wiiicly  different  fainihos  inhabiting  the  same  areaa. 
Thill  led  to  the  discovery  of  laws  of  gi*ogniphieu!  viiriation,  con- 
necting particular  pham^H  of  lo*iiI  differentiation  with  the  toj>o- 
gmphiral  and  climatic  fMTuliariti<.*ft  of  the  n^gions  where  they  so 
uniformly  occur.  Many  of  the  isolate  faeU  l)«'aring  on  tbia 
anbjoct  had  been  deserved  and  placed  on  record  prior  even  to 
l§(iO,  but  tlieir  full  iin[>ort  waii  not  realized  till  after  the  lap««i  of 
another  deaule^  during  which  our  stort^s  of  nniterial  had  becomo 
Tastly  inereaaed*  In  1H71  the  **new  departure"  waa  for  tlie 
Brut  time  fairly  entcrtni  U(x>n,  which  in  three  yeaiTs  ri^volution- 
i3Led  the  nomendaturt^  of  North  Americsm  ornithology^  adding  an 
ill  *  t  chapter  to  philonophical  7A»»l<»gy,  and  exerting  great 
1.  in  many  other  departments  of  N*>rth  American  xoiJIogy, 

Naiurall\.  l  :  \v  that  threatened  either  to  assign  fully  one  aixth 
of  the  previMii  l^  i>.  ijnisied  apeoieB  to  the  limbos  of  synonomy 
or  t4>  lower  tin  in  to  the  grade  of  gcographicnl  ract^s  was  not 
rashly  es{xataed  by  thoae  to  whom  In^longed  the  credit  of  the 
recognition  and  deseription  of  these  previously  Huppcisod  speci- 
fic forms ;  btit  so  overwhelming  were  the  f»u*ts  in  its*  favor  found 
to  be,  tliat  one  after  another  of  our  leading  waiters  soon  gave  it 
their  indorsement,  so  tliat  probably  a  greater  degree  of  unanim* 
ity  of  opitiion  resjHicting  any  problems  in  ornithr»li>gy  never 
obtained,  tlian  now  exists  among  our  ornithologists  respecting 
le  subject  of  goographical  variation  among  our  birds  and  tlia 
b-apecific  relationship  of  many  forms  which  when  fii-at  made 
known  seemed  unquestionably  of  specific  rank. 

The  next  step,  and  apjiarently  a  wh»)Uy  l«»gic4d  on^  in  the 
revolution*  vfill  doubtless  be  the  general  adoption  of  a  trinomial 
ayatem  of  nomenclature  for  the  more  convenient  eicpression  of 
the  relntionHhip  of  what  arc  conventionally  termed  ^*sub*?*peci«!«/' 
ao  that  we  may  write,  for  instance^  Faleo  eommupiU  anatum  in 
place  of  tho  more  cumbersome  Fal^  commnnh  snbap.  anatum* 
This  system  is  alrc^aiiy,  in  fact^  to  some  extant  in  use  here. 
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though  looked  upon  with  strong  disfavor  by  our  transatlantic 
fellow- workers,  who  seem  as  yet  not  fully  to  understand  the 
nature  of  the  recent  rapid  advance  ornithology  has  made  in 
this  country,  or  to  appreciate  the  thoroughly  substantial  nature 
of  the  evidence  on  which  it  is  based.  The  constant  and  energetic 
exploration  of  the  great  North  and  Northwest,  of  the  vast  trans- 
Mississippian  region,  and  of  our  sub-tropical  borders,  during  the 
last  two  decades,  by  scores  of  indefatigable  collectors  and  observ- 
ers, has  certainly  not  been  in  vain,  as  witness  the  hundreds  and 
often  thousands  of  specimens  of  single  species,  representing  the 
gradually  varying  phases  presented  at  hundreds  of  localities,  that 
have  passed  through  the  hands  of  our  specialists. 

While  the  field  of  North  American  ornithology  is  far  from  an 
exhausted  one,  the  progress  made  during  little  more  than  a  half 
century  is  certainly  creditable  to  American  enterprise  and  to 
American  students,  though  to  Americans  alone,  of  course,  be- 
longs only  a  share  of  the  credit  of  the  marked  advancement. 

In  a  short  article  like  the  present,  devoted  exclusively  to  what 
Americans  have  accomplished,  justice  can  hardly  be  done  to  all, 
nor  is  there  room  to  more  than  allude  to  the  fact  that  much  has 
been  done  in  aid  of  the  general  advance  by  numerous  foreign 
writers.  By  no  means  have  all  the  names  of  even  AmericaoB 
that  are  deserving  of  recognition  here,  been  mentioned  in  the 
present  article,  nor  have  all  articles  been  cited  that  are  entitled 
to  a  high  degree  of  prominence ;  the  omissions,  however,  are 
those  of  limitation  and  not  of  choice.  Neither  is  there  space  to 
notice  the  several  important  ornithological  collections  that  have 
been  gathered,  to  which  alone  many  pages  might  be  profitably 
devoted. 

RECENT   LITERATURE. 

Orton's  Comparative  Zoology.^  —  The  plan  of  this  book  is  excel- 
lent, and  the  distribution  of  the  various  subjects  well  carried  out.  The 
first  half  of  the  book  is  devoted  to  comparative  anatomy  and  phjsiologjf 
containing  chapters  with  titles  such  as  these :  Plants  and  Animals  dif- 
tinjjuished,  Life,  Organization,  The  Food  of  Animals,  IIow  Animals 
eat,  How  Animals  breathe,  Secretion  and  Excretion,  How  Animals 
move,  The  Nervous  System.  Development.  This  portion  of  the  work 
is  more  carefully  prepared  than  the  second,  on  classitication.  Now  and 
then,   but  not  often,   wo  notice   a   slip   of   the   pen,  as  "  structurele«8 

1  Comparative  Zoiilorjy,  Structural  ami  ASi/stematic.  For  Use  in  Schools  aod  Col- 
leges. By  James  Orton,  A.  M.  New  York:  Harper  and  Brothers.  1876.  liiDO, 
pp.  396. 
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[vpcmge,**  wliorMf  the  «|»ODg«  u  m  tsmuf^Mml  witmii],  with  oiliaHMl  tafu* 
Hom^  Atit]  prodttdtig  eggs  and  «p«rinmtio  p»rttdeft«  On  page  t6i  the 
I  of  the  nervotiM  ftjitem  of  a  staHbli  will  icjircely  do,  m  in  ciAtur« 
It  m  iingle  ii^rve  ii  Aeoi  to  each  ray,  and  tlie  ganglia  are  not  at  all  as 
rrprriteiite*!  by  the  mrihu  In  tho  •wtion  oo  iDAtiiict  and  intetUgvjnca, 
wliidi  in  thct  main  in  uxeellnnt,  the  autlicir  rctmarks  of  the  be«,  ^  We  do 
not  find  ono  clever  and  another  Uupid***  W«  had  Biippo«od  that  obnerverfl 
had  tiotic^l  a  marked  individuality  among  hew  and  other  mtcIa)  imtecUi. 
Ai  reganlt  the  beaver  (ace  page  184),  Mr.  Morgan  hat  well  fthowu  thai 
il  seta  by  reaaoii  aa  well  aa  infttinctively.  *'The  e|!g*^  of  the  Am<i>ba  ia 
apok^ii  oi  on  page  lUl,  though  nu  rhii:opoda  are  known  to  reproduce  by 
«ggi;  for  thii  reason  the  atatemeut  on  page  188,  that  ''all  animals,  with- 
oot  exception,  arif^  from  egg^r  should  be  modifled,  aa  there  are  whole 
orden  of  Protozoa  which  do  not  province  egga*  On  page  201  it  ii  said 
that  lhe'*gri  nterittic  "  of  die  vi*rtebr»te  embryo  ia  the  primi- 

tive stripe,  '*  w  <<>«  not  exiat  in  the  egg  of  any  invert4«brate.**     It  it 

known  to  extflt  in  the  eggs  of  the  loech,  earthworm,  and  allied  forms,  and 
with  very  rare  exceptions  in  the  e^g^  uf  all  insects  yet  ohserve<i.  Still 
this  portion  of  the  work  la  well  written,  in  a  clear»  lively,  and  attract- 
ive stylo,  and  the  book  ia  certainly  nowhere  dull  reading. 

In  some  re«[)ects  we  are  disposed  to  find  fault  with  the  portion  on 
claasiBcjitloo,  thoagh  on  these  points  naturalists  are  of  many  minds. 
Oertainly  the  many-celled  sponges  do  not  belong  with  the  Protozoa^ 
nor  are  they  com]>ound  Amocbnr,  The  Gregarins*  are  not  **  tho  simpteat 
animal  forms  of  which  wo  have  any  knowledge***  though  the  author  re- 
jecta  the  Montra  cjf  Haeckel.  The  Paly7:oa,  Brachioporb,  and  Tunicata 
are  retained  among  tbe  Mollusca,  and  in  fact  the  cWiiitleatlun  \^  not  to 
our  mind  so  advunced  in  its  treatment  as  other  parts  of  the  work.  The 
old  divijiion  of  Entomogtraea  is  retained,  though  Limnlus  reprrsents  quite 
a  different  dlvUion  of  Crustacea.  On  page  27 1>  the  lobtiter,  repreeeoted 
by  a  time-honored  English  cut,  is  called  Astacui  manmts.  The  Arachnida 
are  by  the  author  provided  with  "antennje^  though  they  do  not  rxiat  m 
nature.  Much  space  is  devotod  to  the  vertebrates*  as  seeiDft  oeeeMary  la 
sorii  a  book  as  tlii^t,  which  has  many  useful  features  about  it  adapting 
it  for  use  in  schools.  The  three  hundred  and  filly  wootl-cuts  are  In  al- 
most every  case,  we  should  judge,  borrowed  from  other  works,  and  a 
larger  number  reprei^ent  Enr4:»pean  aniokala  than  Is  suitable  in  a  book  f^- 
afgned  for  use  by  Americsin  yontli. 

RaoaifT  Books  akd  IViirHLCTs.  —  Prsctical  BoUnjr,  Structurs!  sad  Sjileoiatk, 
th«  Uttrr  Portion  ht^m^  sn  Ansljticnl  Kty  10  the  Wild  Flowrritig  PLsnu.  Trf««, 
8hrtibii»  Onriiniry  U'tfm,  Hed|^,  utiil  Grn***^  nf  i\vt  Northern  snd  Middle  Cniied 
Suite*  tsmt  o(  the  Mi*<i$sippi.  Br  Augnit  Kivhler.  Copi<iu»]y  Ulutumicd.  Nsw 
York  :  lUnrj  lloli  A  Co.     I IJT6.     1 2fiio,  pp.  400.     •S.OO. 

Tlw  Andet  snd  the  Ahimou  ;  or,  Arni»i  th«  Continent  of  South  Arorrica*  Bj 
Jamrt  Ortotif  A.  M,  T^iinl  edition,  revtMvl  nnd  enUr;^,  rontainin^  Sote§  of  a 
Sccood  Journey  altom  the  Contin«nt  (Von  Para  to  Lima  sod  Lake  Titicaca.    With 
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two  Maps  and  numerous  Illustrations.  New  York;  Harper  &  Brothen.  1876. 
12mo,  pp.  645. 

Sexual,  Individual,  and  Geographical  Variation  in  Leucosiiete  Upkrocctit.  Gto- 
graphical  Vnriation  among  North  American  Mammals,  especially  in  Respect  to  Size. 
By  J.  A.  Allen.  (Extracted  from  Bulletin  of  the  Geological  and  Geographical  Sor- 
vey  of  the  Territories,  toI.  ii.,  No.  4.)     Washington,  July  1,  1876.     8to,  pp.  SO. 

Notes  on  the  Geology  of  Northeastern  New  Mexico.  By  O.  St.  John.  (Extracted 
from  the  Bulletin  of  the  Geological  and  Geographical  Survey  of  the  Territories,  vol. 
ii..  No.  4.)     Washington,  July  1,  1876.     8vo,  pp.  280-308. 

Archivos  do  Museu  Nacional  do  Rio  de  Janeiro.  Vol.  i.,  1  Trimcstre.  Rio  de 
Janeiro.     1876.     4to,  pp.  30. 

The  Oaks  of  the  United  States.  By  Dr.  G.  Engclmann.  (From  the  TransaetioDfl 
of  the  Academy  of  Science  of  St.  Louis,  vol.  iii.)    St.  Louis,  Mo.    1876.     8vo,  pp.  20. 

Notes  on  Agave.  By  Geo.  Engelmann,  M.  D.  (From  the  Transactions  of  the 
Academy  of  Science,  of  St  Louis,  vol.  iii.)     St.  Louis,  Mo.     187.5.     8vo,  pp.  35. 

The  Forest.  Products  of  Michigan  at  the  Centennial  Exposition.  By  Prof.  W.  J. 
Beal.     Lansing,  Mich.     8vo,  pp.  16. 

Micro- Photographs  in  Histology,  Normal  and  Pathological.  By  Carl  Sciler,  M.  D., 
in  conjunction  with  J.  Gibbons  Hunt,  M.  1).,  and  J.  G.  Richardson,  M.  D.  Vol.  I, 
Nos.  1,  2.     Philadelphia:  J.  H.  Coates  &  Co.    4to.  8  Plates. 
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ScncENOLiRiON  ;  Appendix.  —  About  the  time  when  my  little  ar- 
ticle on  Schosnoliriofi,  for  our  July  number,  was  issued,  a  valued  Califor- 
nian  correspondent,  Mrs.  R.  M.  Austin,  rediscovered  the  doubtful  species 
referred  to,  namely,  aS'.  album  of  Durand,  and  sent  me  specimens  which 
have  just  come  to  hand.  Pratten's  specimen,  the  only  one  before  known, 
consisted  merely  of  the  top  of  a  scape,  with  the  raceme.  I  have  not  seen 
it,  and  it  is  probably  in  Durand's  herbarium,  at  the  Jardin  des  Plante$y 
Paris.  But  Dr.  Torreys  remarks  leave  no  doubt  as  to  the  identification, 
and  the  specimens  (now  complete,  except  as  to  the  fruit,)  justify  his  ref- 
erence of  the  plant  to  his  genus  Sc/toenolirian,  Nevertheless  it  differs 
somewhat  from  the  Atlantic  species  in  the  particulars  mentioned  by  Dr. 
Torrey,  and  especially  in  the  texture  of  the  dried  perianth,  which  ia 
scarious,  in  the  manner  of  Allium,  Moreover,  only  its  outer  divisions 
answer  to  the  description  as  to  the  three  *'  almost  confluent  nerves,'*  the 
three  inner  divisions  being  strictly  one-nerved.  Besides,  the  ovary  ia 
short-stipitate.  The  ovules  in  this  and  the  original  species  of  Michaux 
are  geminate  and  ascending,  not  *'  horizontal."  The  diagnosis  of  this 
fourth  species  may  accordingly  be  expressed  as  follows :  — 

S.  ALBUM  Durand.  Leaves  rather  flaccid;  flowers  very  numerous 
in  a  virgate  raceme:  pedicels  horizontal,  shorter  than  the  bracts  or  the 
perianth  :  the  latter  bright,  white,  scarious  when  dry  ;  the  divisions  nerve- 
less, except  the  midrib,  which  i-*  triple  in  the  three  outer,  but  simple  in 
the  inner  :  filaraents  subulate,  decidedly  perigynous:  ovary  short-stipitate. 
California,  in  Nevada  County,  Mr.  Pratten  ;  Plumas  County,  Mn.  It 
M.  Austin. 

^  Conducted  by  Prof.  G.  L.  Goodalb. 
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It  maj  now  be  rnltM  tiial  the  cltAracter  ^  rKiANBlili  bdboto-fiibcr- 
by  Dr.  Tortvy,  i*  by  no  mt^nii  mntfcu  atn!  tbf  '*  rtwt  a  tnb«tn>u* 
iiiifnV*  of  Dr,  CHnpmtiT),  it  iiill  lct«  ap^iHciible  lo  my  sjH^ies  except 
Nliioiiiu  and  tiot  pnHuip^  proprrly  to  Ibftt.     4^  enMVHm  and  >£  Tkro- 
hftTO  ft  ftnmll  but  ftiNijiit^t  tuiitejitcNi  \m]\\  Uio  conU  flmhy  ind  not 
mud  from  ibe  b;i»e  uf  ihU  uiipurentlr  a  fusifbnn  root  prooeed». 
ftbo^rn  a  simitar  bulb,  from  the  comer  of  wbjcb  beueatb  springs 
elii«ter  of  rootlota,     Our  sprcimf^nn  of  S*  KUinttn,  all  from  Dr.  Chap- 
are  infltH^i  t]e«titut«  of  buJb,  atit!  ibow  jEometbirrj;  tike  a  HiiKoma. 
<  ^nmeiH  sbowiug  the  undergmund  growth  of  nil  thrx«  plants  are 

II  li  waitlinL 

&  EUitdtii  not  rarely  brauchns  ita  raoemis  into  a  panicb*.  Thti  g«naft, 
refore«  pretent*  two  difflcuUiea  in  the  way  of  BIr  Bakf/s  new  ar- 
n^fement  of  the  Lilmccon«»  tribes.  It  fte«fm§  to  me  not  rt'moiely  re- 
ted  to  Nolina  :  but  the  petbceU  aro  alwnyii  ^oliury*  —  A.  Git  AY. 
Skditm  RKKteXTM  L*  —  This  Old  World  Srdum,  which  i«  occaston- 
1y  met  with  in  old-fashioned  gardemt,  baji  etitabliahed  iu^'lf  at  Pigeon 
'Cov«,  KftAcx  CVjunty.  Mai^s.,  as  we  learn  from  Mr»,  Alonzo  Wheeler,  who 
srni  living  specimens.  It  oocnpies  an  old  stoue-heHp.  in  a  patch  a 
or  two  in  diameter,  where  ^^  Mrs.  Sarah  Ann  (Vilbum  says  she  do* 
it  when  she  was  a  very  little  girl,  at  least  sixty  years  ago/*  and 
she  transplanted  tome  of  it  to  tbt;  eenieiery  at  Folly  Covt%  thir- 
Itea  years  ago.  Aa  the  station  of  the  plant  is  only  a  few  roda  distant 
^ihnn  the  and«mt  dwelling  known  as  **fhe  Garrison  House"  (a  view  of 
hich  in  t«  wood-cut  adoriiB  tlie  twenty -first  page  of  !Mr.  Lt^nanr?  Fig* 
Cove  attd  Viciiiity)^  we  cannot  doubt  thHt  it  is  an  escapt'  from  gar* 
although  the  species  is  not  handsome  enough  to  reward  rultivatioo^ 
The  plants  still  carry  some  marks  of  former  cultivation:  first«  in  tlio 
BOgmetitattoii  €^f  the  Dormal  number  of  parts  in  the  blossom.  IiiKU'ad  of 
ive  En  the  odyx  and  corolla*  or  even  six,  which  is  not  rare  in  liie  wild 
[ant  in  Europe,  there  are  mostly  from  seven  to  nine  or  ten,  «o  th.it  the 
plant  assumes  the  trcimical  character  of  S^mpi-rvirum.  Secondly,  these 
flowers  arc  apt  to  run  together  into  a  sort  of  crests  and  to  make  a  scmie- 
whnt  fiwciattHl  tnfloresoene^or  a  dense  cluNterJVom  whirh*  bier.  |H*dicels 
g  in  u  proliferous  manner.  We  do  not  woiMJcr  that  Mr%.  Whcrler 
pU2/le<]  with  it.  Still  she  divined  that  it  was  some  vagarious  Stdum^ 
not  in  the  ordinary  l>ooks.  —  A.  Guar. 

A  Nkw  Fill  or  TiiK  RocKT  Miuxtaiks^.  —  While  collecting  in  the 

asatch  Mountains*  in  Eastern  Utah,  last  summer,  for  Major  Powell's 

•ey  of  the  Colorado,  I  obtained  five  species  of  (Ir,  two  of  which  pos- 

a  special  intiTciiti  growing  out  of  die  confusion  which  ha*  heretofore 

lug  the  group  to  which  they  belong,  and  the  fact  tliat  one 

fair  to  be  established  as  a  new  species.     The  other  turns 

i  to  be  AUti  concoior  Eng..  and  not  A.  grandiM  Lindl.,  as  was  ^up- 

I,  and  iinrler  which  name  this  tree  has  been  several  times  rejK)rted. 


nowe 
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The  leaves  of  my  specimens  are  not  glaucous  above,  but  underneath  only 
or  not  iat  all,  this  character  not  being  a  constant  one.  This  tree  is  there 
known  to  the  Mormon  lumbermen  as  ^  black  balsam  "  and  makes  an 
excellent  quality  of  lumber.  It  is  rarely  found  above  8500  feet  altitude, 
or  below  7000  feet. 

But  there  was  another  tree  there,  very  much  resembling  this  in  its 
botanical  characters,  though  differing  widely  in  other  respects,  which  I 
well  knew  to  be  a  different  thing,  and  as  it  answered  to  no  description  I 
could  find,  I  became  deeply  interested  in  it.  In  altitude  it  commences 
just  where  the  other  leaves  off,  and  continues  on  up  nearly  to  the  timber 
line,  or  over  11,000  feet  altitude.  I  found  it  both  in  the  basin  of  the 
Sevier  River,  above  Gunnison,  and  also  far  to  the  eastward  across  the 
divide  on  the  Colorado  side,  high  up  on  the  slopes  of  Aquarius  Plateau 
and  Thousand  Lake  Mountain.  This  tree  is  distinguished  by  the  lum- 
bermen of  that  region  as  "  white  balsam.'*  It  is  also  known  as  ''  pump- 
kin pine,"  the  wood  being  rather  spongy  and  poor  for  lumber.  But 
otherwise  it  is  a  much  finer  tree  than  A.  concalor,  being  very  tall  and 
straight,  with  few  limbs  from  its  lower  trunk.  Of  both  species  I  brought 
back  specimens,  not  only  of  the  leaves,  cones,  etc.,  but  also  sections  of 
the  trunk  for  exhibition  at  the  Centennial,  where  they  may  now  be  seen 
in  Dr.  Vasey's  excellent  collection  sent  from  the  Department  of  Agri- 
culture. I  also  sent  specimens  to  Dr.  Engelmann  for  identification,  from 
whose  report,  as  follows,  it  appears  that  both  the  species  above  mentioned 
have  been  heretofore  confounded  under  the  name  of  A.  grandi$  LindL, 
inapplicable  to  either. 

"  Abies  suhalphia  is  the  provisional  name  Dr.  Engelmann  gives  to  that 
fir  which  occupies  the  highest  wooded  regions  up  to  the  limits  of  vegeta- 
tion in  the  Rocky  Mountains,  from  Colorado  northward  and  westward  to 
Oregon.  In  lower  altitudes  it  is  replaced  in  Colorado  and  Utah  by  A, 
concoioi\  and  in  Oregon  by  A.  grandis.  All  the  specimens  sent  from 
Colorado  by  Parry,  Hall,  and  others  belong  here  ;  but  in  Oregon  collec- 
tions it  is  mixed  with  A.  grandis,  and  in  both  regions  has  been  designated 
by  this  latter  name.  Its  nearest  affinity  is  not  to  any  western  Alnes, 
but  to  the  eastern  A,  balsamea,  of  which  it  may  prove  a  geographical 
variety.  Its  leaves  are  shorter  than  those  of  A.  grandis,  those  of  the 
lower  sterile  branches  are  slightly  emarginate,  on  the  upper  side  grooved 
and  without  stoniata.  The  leaves  of  vigorous  shoots  and  of  cone-bearing 
bninchlets  are  acute,  above  convex  and  provided  with  stoniata.  The 
cones  are  purplish  brown,  the  scales  scarcely  wider  than  long ;  the  bracts 
are  viiriiihle  in  this  us  in  most  other  species,  and  not  of  much  diagnostic 
value.  Mr.  A.  Murray  has,  in  an  Oregon  specimen  collecte<i  by  Dr. 
Lyall,  noticed  this  difTerence  of  leaves  of  sterile  and  fertile  branches,  and 
therefore  named  \t  A.  bifolia;  this,  however,  is  a  misnomer,  indicating 
somethiiii;  very  different  from  what  he  intended,  and  cannot  stand. 

**  In  a  paper  shortly  to  be  published  in  the  Transactions  of  the  St.  Louis 
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of  8oieiioe«  Dr.  Engdmano  hat  gone  more  exteoftively  uito 
Ite  dtffer«tit  qoeiCioM  rdaliiv  to  tb«  North  AoiffricHn  «f)f»ciM  of  Ahtm.** 

DtiUl  lhl«  rery  ncedM  reriBtoti  ap|>eiux  the  fol lowing  cbmmeU^r*, 
drairti  fWim  my  nwu  i(>4tdi]iens,  may  Marva  to  <]ei»igiuit<}  mora  pAflicularly 
oar  welrome  newcom**r  from  llio  mouoUiDi. 

Abifii  Mfihalpma  Kng.,  ii,  up.  T«ll  «ui<i  A\m^  BO  to  100  feet  high* 
often  50  fbttt  wtthout  bniticheis ;  bark  smexjih,  wbik\  ami  covered  with 
▼eticltM  to  neair  the  ki»t) ;  leaves  G  to  1 2  \mm  long,  h'Ah  thatn  s  lino  hixNid, 
not  twi»tcrl  nonr  thr  l>iui<\  hUulc»tn  and  soniewhiit  gljiucttu^  oti  thi»  lower 
(outer)  «ide,  »hort^putut«*(l«  oliUi&«^  or  slightly  t.*mHrgiuati^,  thout?  on  the 
lower  bmtichctt  2-raiike4l  and  Bpreadtng,  thu9e  on  the  upjic^r  ficattoredt 
erowdod,  i^nd  more  or  leM  appreMcd,  ahortor  on  fertile  than  on  slitrUa 
bfmnchlot« ;  coDes  2}  to  S  inches  long,  1  (  to  IS  inches  tliick^  nolitAry, 
sriM:!,  o?ate  or  obloug«  obttise,  greenish ;  toales  6  tu  I('  Iim*«  long  and 
aboot  as  broad,  hori^tontal  and  cloee-pressed,  bro:ul-ctineat«,  ungnieulate^ 
die  rottndcd  upper  margin  somewhat  reflcjcod  and  resinous,  pulioAcent ; 
braota  «hort  whtt^^  with  a  chirk  baae,  erosenlentAte  all  rounds  their 
ill|^y  etevaieil  Btimmita  fnnushed  with  a  strong  mucro ;  8€od!i  large, 
the  wing  ooTering  nearly  the  whole  surface  of  the  scale  :  sterile  amenta 
t  iaehea  long,  3  Hoes  In  diameter^  marked  longitndinntly  and  somewlmt 
apifmllj  by  tlie  dark  centrea  of  the  otherwise  light  brown  mucroQate 
ieal«i*  —  LESTER  F*  War©. 

BoTAMiCAL  1*4 r Kits  \H  Rkcrkt  PfjnoDK'ALs.  —  Fltyra^  Xoft,  \f%  and 
17.     J.  Sachs,  On  BmuUion    Figurii^  and  Clustering  of  Swi&rm  8poTes 
[lii  AVater  (I'^ntinufd  in  Xo,  17,  and  not  yet  duished).     A.  de  Krempcl- 
Braztlian  LichcDs*     Worthington  Smith,  The  Rii'dting  Sj^Kirrs  of 
Dno8(kora  inR^^UnH.     No  other  journals  hj&vo  fx>iui't  to  hund  tit   this 
\  datf 

ZOOLOGY. 

Harits  of  the  White-Footed  Movsk.  —  The  white  footed  mouse 
(JITrm  Uiieopui)  sometimes  tftkee  up  its  abode  In  des«*rted  birdVueata 
Audubon,  in  his  work  on  the  Quadnipeda  of  North  America*  speaka  of 
tUa  pecalUr  hahiu  Ho  says  It  haa  been  known  to  take  poaseasion  of 
dcaert<>l  binlVnost*,  such  as  those  of  the  caUbinU  riHl*wing»^  starling, 
aoug-thrush,  nml  red-oyeil  Hy catcher.  One  day  towiird  the  <;nd  of  Au- 
gust, 1875, 1  found  one  of  these  mice  in  the  deserted  ne«t  of  a  rc»d-eyed 
flycatcher  (  Virfo  (tiit'n^eui) ;  it  was  oti  the  bordf^r  of  a  tUwk  for«*«t  in  tJie 
Blueridge  Mmtntjiins,  Monroe  County,  Pa«  The  ne^t  wha  nituatetl  ut^ar 
the  extremity  of  one  of  tlMs  limbs  of  a  sapling  or  young  tree,  a  few  fe#t 
from  the  ground.  The.  momie  liad  completely  stopper!  up  the  inNtdc  of 
tbe  neat  with  dried  graaa,  leaving  juAt  enough  room  to  &ipirpjEi<  ir^telf 
through,  and  hare  a  comfortable  bed  at  tho  liottom.  It  wris  insith;  of  the 
Dual  when  1  found  it,  hut  utlerwards  escmpeiL  When  I  first  ob-<;rvod 
tkia  peottltar  sitructure  I  could  uot  make  out  what  it  was  ;  but  on  thrust- 
ing my  finger  through  the  dried  grass,  I  discovered  the  atrange  tenanL 
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It  moved  off,  after  getting  out  of  the  nest,  in  a  rather  sluggish  manner, 
as  this  species  is  nocturnal  and  sleeps  during  the  day.  —  Spencer 
Trotter. 

The  Bluebird  feeding  on  Ampelopsis.  —  On  the  2d  of  April, 
1876,  this  city  was  visited  by  remarkably  large  numbers  of  the 
bluebird  (Sialta  sialis  Baird).  This  was  its  first  appearance  in  abun- 
dance this  season,  only  a  few  stray  individuals  having  previously  paid  us 
a  "  flying  visit,"  during  the  wonderful  installment  of  warm  weather  with 
which  we  were  favored  in  January.  The  day  was  cold,  and  the  frozen 
ground  was  partially  covered  with  snow,  the  remains  of  the  heavy  fall  of 
a  few  days  before.  Awakened  before  six  o'clock  in  the  morning  by  the 
loud  twitterings  of  the  birds,  T  found  my  visitors  bu>ily  devouring  the 
berries  of  the  Virginian  creeper  (Ampelopsis  quinqucfolia  Michx.),  the 
vines  of  which  extend  over  the  whole  of  the  easterly  side  of  my  house. 
They  having  been  uncommonly  prolific  the  past  season,  the  branches 
were  thickly  covered  with  clusters  of  the  purple  fruit,  which  adhered  to 
the  stems  all  through  the  winter.  From  morning  till  night  the  blue- 
birds, continuing  to  arrive,  crowded  the  vines,  voraciously  eating  the  ber- 
ries, of  which,  in  their  eagerness,  they  broke  off  nearly  as  many  ai 
they  swallowed.  The  next  day  the  weather  suddenly  became  milder, 
and  the  birds  disappeared.  —  Henry  Gillman,  Detroit,  Mich. 

ANTHROPOLOGY. 

Anthropological  News.  —  In  the  third  volume  of  the  Transac- 
tions of  the  Academy  of  Sciences  of  St  Louis,  Mr.  A.  J.  Conant  has 
pul)lishe<l  an  article  upon  the  archaeology  of  Missouri,  especially  the 
caves  of  the  Ozark  Mountains  and  the  mounds  and  earthworks  on  the 
banks  of  Bayou  St.  John,  in  the  southeastern  portion  of  the  State. 

The  New  York  Tribune  of  July  7th  records  the  tragic  death  of  L.  H. 
Cheney,  a  member  of  the  Harvard  Summer  School  of  Geology,  at  Cnra- 
berhuid  Gap.  While  excavating  a  mound  with  three  others,  he  was 
buried  by  the  falling  earth.     His  companions  were  saved. 

The  State  Archaeological  Association  of  Indiana  will  hold  its  first 
annual  meeting  in  the  rooms  of  the  state  geologist  at  Indianapolis,  on 
the  17th  and  18th  of  October.  In  addition  to  the  regular  sessions,  ex- 
cursions will  be  made  to  interesting  localities.  Provisions  are  also  on 
foot  to  establish  a  museum  and  library.  We  heartily  commend  this 
scheme,  and  believe  that  exhaustive  special  collections  are  necessary  to 
supplement  the  National  and  the  Peabody  Museums. 

The  North  American  Revieio  for  July  contains  Mr.  Lewis  H.  Mor- 
gan's paper,  read  before  the  last  meeting  of  the  National  Academy  on 
the  Houses  of  the  Mound  Builders.  The  distinguished  author  believes 
that  the  mural  mounds  were  the  foundations  of  the  communal  dwellings 
of  vill:i«(e  Indians,  and  that  they  can  be  understood  by  the  study  of 
similar  structures  now  existing  or  known  to  have  existed  since  the  com- 
mencement of  American  exploration. 
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The  PrfK?^»f*cliii|i»  of  tht^  Amrncan  Ai»ociatio»  for  1875  hs«  »p(M^arl'd, 
and  couUliu  full  rviKiru  or  cxtrtittcHl  aliAtnicU  of  C*  V*  llil*^*^  pnjier 
oo  LooiMU  at  Foot]  for  Mati,  \VluiUei»ejrS  ptti>cir  ou  Aucirnt  Hock  lii- 
wriplioii*  ill  Otiin,  Morgan's  p^^er  on  Etiifiioil  IVriodi*  hihI  oti  Art»  uf 
Uttttce,  SUTtilirrg>  paj)€ron  Indian  Burial  MouridBaiHl  Slieit-Mejiiti 
muf  P«iiii«x»lft,  Comstockt  A rchiro logical  Note*  from  Wjomitig,  Cof- 
UnbmTTj  and  Stit>n;£*ii  pafHsr  ou  Uj<?  HxplpmUotiii  of  Anrieiit  MumuU  in 
tiic  Viciuity  (if  Griuid  Hapidii*  Mkhtgaii*  FunjuU{irt»uuV  {mpiir  uu  He- 
Exploraiioit  of  Motinth  near  Da  von  port.,  Iowa,  and  Gitmavr*  paper 
tlie  Ancient  Muu  of  the  Gnmt  Lake».  S^sveral  other  papim  are 
meniioncfi  by  title,  but  no  abutrnou  «re  given* 

Ti  -  1  y  of  Aiitbropolog)'  of  I*«Hu  ha«  ofll^r^Ml  a  priie  thi*  yi'ar  in 
be    ;  t    to  ibe  auUior  of  ibu   beibt  p«per  upon  the  lubjfct,  The 

Slavonic  Haeea,  and  Mapn  of  the  Couuirie*  inhabited  hy  the  Slavontant, 

The  J''  ?  for  July  8th  contains  the  remainder  of  the  tjue«tigni 

to  be  di^  the  liiti^nmhonal  Congreaa  of  Oriesilali^tM  at  St,  Ptitirm- 

burg.      J  lie  to  Turanian,  Japanefle*  Indian,  Arabian*  Permian, 

and  ileltiv ^  ligutlous. 

Hrofc«8or  lUtftk  exhibited  to  the  London  Anihropalogical  Inmitute, 
•Tune  18th.  n  ^  from  the  New  Hebrides.    Some  ol  tbote 

from  Mall itN  1 1  ng  of  the  forehead. 

The  firiBt  fteveu  artidet  of  the  Tranaaetionn  of  tJie  Xew  Zealand  ln»ti* 
for  \S7t*  relate  to  tlic  MMori  race.  Moa«  and  Moa-Iluntent,  and  ihe 
n  Ix^twcen  the  Maom  and  the  31  oa- Hun  ten*  The  tendency'  tieeuiH 
to  be  ti>  discard  the  notions  of  llaott  and  others  that  the  Moa  became 
extinct  many  centuries  ago^and  tltut  the  Moa- Hunters  were  a  prehij«toric 
people,  now  tjutte  extinct,  and  not  at  all  related  lo  the  Maoriii. 

A  pttjjer  by  ^t^.  H^inkin  on  The  South  Sea  Ulmoders  was  read  by 
Mr*  Brabrook  lieforc  the  Anthrupobgical  Institute,  Jtine  IStb,  in  which 
Ihe  title  Muhori  b  projKfsed  for  the  light-coloreil  races  of  the  PaafSc 
Isles,  and  Papuan  far  the  blaekH.  The  author  believes  tltat  the  latter 
ilrst  peopled  the  greater  {lart  uf  the  inlandti,  and  that  the  lighter  race, 
^coming  later  from  the  west,  settled  lirst  in  Samoa,  and  Aprrmi  thence  tn 
all  direeUon«.  min^^ling  often  with  the  Papuans.  He  showcnl  neveml 
ditferenct'if  between  the  Maoris  and  Uie  Malays,  who  tseem  to  be  a  ^pa* 
rate  race« 

In  Nature  for  June  29th,  the  Her.  J,  S.  Whitniee  makes  t^omo  very 
aotind  obaervations  upon  the  errors  which  have  been  propagaterl  with 
relereiioe  to  the  supixi^ed  rapid  decrease  of  the  Potyt^e^ifUiH,  and  the 
•am^  may  apply  to  alx>rigine8  in  general.  The  first  »uurce  of  error  ts 
the  excessively  high  estimates  put  upon  these  countries  by  early  visitors, 
who  assumed  the  thickly  settled  strips  of  coast  which  they  explon*t)  as  a 
laample  of  tlio  whole  country.  In  many  islands,  the  author  Wlievev,  the 
populaiion  U  actually  iucreaning,  owing  to  the  beMtflcial  in^uence  of 
the  missionaries*  the  cetisation  uf  human  &iicrifire,  <mitiiilmlibm»  and  in* 
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fanticide,  the  fewer  wars,  the  better  treatment  of  wom^i,  the  care  of 
children,  the  sick,  and  the  aged,  and  a  more  steady  supply  of  food.  Upon 
these  topics  the  author  has  collected  a  great  many  statistics. 

The  second  number  of  Broca's  Jievue  d* AnUiropologie  for  1876  is  at 
hand,  and  contains  the  following  matter :  Upon  Cranio-Cerebral  Topog- 
raphy, Broca ;  Banton  or  Abanton,  Hovelacqne ;  Yanikoro  and  its  In- 
habitants, Lesson  ;  The  Tumulus  of  Eshoj,  Denmark,  Engelhardt;  Revue 
critique,  Revue  pr^historique,  Revue  des  Livres,  Revue  des  Journaux, 
Extraits  et  Analyses,  Miscellanea,  Nt^crologie,  Bulletin  bibliographique. 
Nearly  one  half  the  number  is  taken  up  with  the  treatment  of  cranio- 
cerebral topography  by  M.  Broca,  and  the  review  of  the  most  emment 
works  which  have  been  published  upon  the  subject  by  Gratiolet,  Arnold, 
Broca,  Bischoff,  Heftier,  Turner,  F^r^,  Ecker,  and  Landzert. 

Das  Ausland,  under  the  editorship  of  F.  von  Hellwaid,  always  con- 
tains some  interesting  anthropological  description  or  discussion.  In  the 
number  for  May  29th  is  a  review  of  Rutimeyer's  Variation  of  the  Fauna 
of  Switzerland  since  the  Existence  of  Man  there,  also  a  resume  of  the 
Indian  Tribes  of  the  United  States  made  from  Authentic  Sources,  by 
Adolph  Hunnius ;  in  the  number  for  June  5th,  Dr.  Bela  Weisz  discusses 
CEconomics;  in  that  for  June  12th,  the  Earliest  Use  of  Potstone  (Lapis 
ollaris),  and  in  that  for  June  19th,  the  Origin  of  Alphabetic  Writing, 
the  Numerical  Relations  of  the  Sexes,  and  Manners  and  Customs  in 
Servia  are  discussed.  —  O.  T.  Mason. 

Occurrence  of  the  Patoo-Patoo  in  North  America.  —  An  in- 
teresting example  of  the  independent  production  of  a  well-known  foreign 
form  of  weapons  may  be  seen  in  the  Michigan  exhibit  of  stone  and  cop- 
per implements  at  the  Philadelphia  Exposition,  where  there  is  a  single 
specimen  of  steatite  patoo-patoo,  such  as  is  common  in  New  Zealand. 
These  weapons  are  described  by  Tylor  (Early  History  of  Mankind,  p. 
204,  Loudon,  1870)  as  *' an  edged  club  of  bone  or  stone,  which  has 
been  compared  to  a  beaver^s  tail,  or  is  still  more  like  a  soda-water  bottle 
with  the  bulb  flattened,  and  it  is  a  very  effective  weapon  in  a  hand-to- 
hand  fight,  being  so  sharp  that  a  man's  skull  may  be  split  at  one  blow 
with  it."  This  description  will  strictly  apply  to  the  ^Michigan  specimen, 
with  the  one  exception  of  not  being  drilled  at  the  smaller  end,  for  a 
wrist  cord.  This  weapon  measures  sixteen  and  one  fourth  inches  in 
length.  It  is  two  and  iive  eighths  inches  wide  for  eleven  inches,  when 
it  tapers  to  one  and  one  half  inches,  but  again  widens  to  two  inches  at 
the  end,  thus  forming  a  terminal  knob  or  button,  about  which  a  wrist 
cord  could  be  securely  fastened.  The  edges  are  beautifully  wrought  and 
are  as  sharp  now  as  the  general  find  of  polished  stone  axes  and  celts. 
E.  B.  Tylor,  whom  we  have  already  quoted,  mentions  the  occurrence  of 
such  a  specimen,  "  of  dark  brown  jasper,"  from  Peru,  and  also  one,  **of  a 
greenish  amphibolic  stone,"  from  Cuzco,  which  is  figured  by  Rivero  and 
Tschudi.     Of  the  vast  numbers  of  relics  of  American  aborigines  at  Phil- 
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bm  ihera  !•  oo  other  ip«ciiii«ii  of  tho  form  above  descriWU  und  H 
pnamnuiblo  that  tliii  wcmpon  wii«  nnr  Keldom  fajtluoniii  tii  Nortli 
Aoeiiefty  sod  iu  oecurranoe  mniiim  U'ttor  cxpfTtitu*^!  hy  eonsifleHtig  H 
niher  ai  mn  indepood^tit  invention  of  tt«  original  ownt^r,  than  t  copy  of 
ihe  fAVoriU)  arm  of  aitatHt^r  p«>oplo.  —  C.  C.  Auiiott*  M,  J), 

GEOLOGY  Ain>  FAUBONTOLOGT. 

TcKiiKKGa  urK  Tue  CoA«T  or  NKWFOtNni.ANi*.  —  On  tlio  coaat  of 
Newfoundland,  ]cx*bcrgs  generally  mnke  Ujeir  appearance  a1>ont  Uie  1st 
•  V,    Their  approach  in  heralded  by  a  number  of  inijill«^r  pi^oei. 
'  ^  reflect  upon  the  origin  of  ihete  bergi^  it  wonld  appear  ttut  the 

grt?att!r  namlier  of  thorn  ought  to  be  dUcTngaged  from  their  parent  masa, 
the  glucierf  iu  »ummer*lit»e.  The  •eint- fluid  mass  of  which  the  glacier 
iN  mailt?  up,  creeping  slowly,  like  a  frojten  river,  down  the  valley,  hy  the 
l«td  of  he:at,  gravity,  etc.,  has  in  tummer'timo  its  pace  augnieiitef!  by  tfie 
Iticreaient  it  receives  at  this  season  of  the  year*  It  then  pudheii  itsirkf 
rapidly  forward  into  Uie  ocean,  and  tliere,  Hy  llie  buoyancy  of  the  water, 
V  'i  ioe-masa  fe  detached  »-  "  1  off.     Why,  therefore,  li  it 

I  _4  are  not  ioon  off  the  «  NcwfoundUiKl  at  the  clo*o 

of  Uie  summer,  or  at  latest  in  the  ^  fall  **  of  the  j-ear  ?  The  answer  to 
litis  may  be  obtained  from  the  inference  of  Sir  Edwani  BeleheT  and 
oilier  arctic  narigaton,  who  tell  as  that  in  very  high  latitudeit  the  loe 
mppears  Uv  be  in  motion  mneJi  earlier  tlian  it  is  fitrtlier  to  the  »oiith« 
Oil  the  20th  of  May  Uie  western  side  of  Smithes  Sound  Itas  bet?n  fcmnd 
to  be  <iiiite  open  for  navigators  in  a  boat,  whilst  Barron  Strait  is  not 
Darigable  till  late  in  August.  The  consequenee  of  tliii*  would  ap))ear  to 
be  that  whatever  joe  may  be  set  IVee  far  north  early  in  the  year  is  de- 
tabed  in  more  southern  laUtudes  until  the  fall.  Another  cause  al»o  op- 
erating in  keeping  the  ioe  oflT  the  coast  until  the  spring  of  the  year  may 
be  the  wind*  Although  icel>ergs,  with  regard  to  their  motion  and  the 
direction  of  the  wind,  oflen  present  curious  anomalies,  yet  tlioAe  must  to  a 
slight  degree  be  tnfiuenUal  on  their  wanderings*  In  the  fall  of  Uio 
year  the  prevalent  winds  on  the  North  American  side  of  the  AUantic  are^ 
generally  speaking,  from  the  west,  which  tend  to  keep  all  bergs  out  at 
•eft,  And  that  to  observers  on  the  land  they  would  be  lost  sight  of;  but 
the  spring  of  the  year  the  winds  are  more  or  less  northerly,  which 
id  only  aid  the  current  in  bringing  the  ice  along  shore.  The  most 
>nt  suggeation  for  the  detention  of  the  ice  before  reaching  the 
shores  of  Labrador  and  Newfoundland  is  of  course  the  disUiuce  it  has  to 
travel ;  hot  considering  Uie  steady  rate  at  which  tliis  is  carried  on  in  the 
alfemm  which  bears  it,  the  effects  of  wind  and  the  delay  in  the  breaking 
up  of  Uie  southern  arcUc  barrier  must  have  the  prooedence.  — /.  Miln$ 
in  lAf  Geoiogicnl  Magazim^  Jufy^ 

RitCRirr  ViifiW8  ik  Grology.  — ^Mr.  John  Evans,  in  his  late  address 
m  iifetyent  of  the  Geological  Society  of  London,  after  giving  obituary 
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notices  of  Sir  Charles  Lyell,  Mr.  Scrope,  Deshayes,  and  others,  diacutses 
recent  phases  of  geological  thought,  and  after  speaking  of  the  bearings  of 
solar  physics  on  the  early  history  of  our  planet,  refers  to  the  glacial 
epoch,  for  the  production  of  which  he  insists  on  a  change  in  the  geograph- 
ical position  of  the  earth's  axis,  and  claims  that  it  is  premature  to  invoke 
intense  glacial  periods  to  account  for  all  the  glacial  phenomena  which 
may  be  observed.  '^  Much  as  we  must  esteem  the  labors  of  M.  Ahcmar 
and  Mr.  Croll,  and  others  who  have  gone  so  deeply  into  the  question  of 
glaciation,  —  enormous  as  have  been  the  effects  of  ice  in  this  and  other 
countries,  —  there  are  many  who  cannot  but  feel  that  the  ice-caps  invoked 
almost  transcend  our  powers  of  belief,  and  who  will  be  gratefol  to  any 
astronomer  or  mathematician  who  will  bring  the  pole  round  which  they 
were  generated  somewhat  nearer  to  our  doors.'* 

He  prophesies  that  "  the  great  work  of  future  palaeontologists  will 
rather  lie  in  still  further  developing  the  affinities  of  genera,  than  in 
merely  recording  the  minute  distinctions  of  species.  The  discoveries 
which  have  of  late  been  made  have  a  tendency  to  fill  in  the  missing  links 
in  the  chain  of  organic  nature,  and  to  lead  to  the  adoption  of  some  form 
of  that  great  doctrine  of  evolution  which  has  received  so  large  an  amount 
of  support  from  a  former  occupant  of  this  chair,  to  whom  we  have  this 
day  presented  the  Wollaston  Medal,  Professor  Huxley.  It  is  highly 
probable  that  much  more  will  be  done  in  the  same  direction.  In  addi- 
tion to  what  has  been  effected  by  Mens.  Albert  Gaudry  in  his  researches 
on  the  fossils  of  Pikermi  and  Mont  Leberon,  and  by  Dr.  W.  Kowalevsky 
in  his  investigations  of  the  osteology  of  the  Hyopotamidae,  the  discov- 
eries of  Professors  Marsh  and  Leidy  in  America  are  doing  much  toward 
illustrating  the  line  of  descent  of  many  of  the  higher  mammalia." 

A  Carnivouous  Kkptilk  about  hie  Size  of  a  Liox.  —  Professor 
Owen  describes  &nd  figures  in  the  Quarterly  Journal  of  the  GfologicaL 
Society^  the  remains  of  :i  carnivorous  reptile  from  the  Karoo  Lake  deposits 
of  South  Africa.  It  is  called  Cynodraco  majory  and  for  this  type,  with  a 
number  of  other  extinct  carnivorous  saurians,  he  forms  a  distinct  order  of 
reptiles  under  the  name  Theriodontia.  In  concluding  his  paper.  Pro- 
fessor Owen  inquires  whether  the  transference  of  structures  from  the 
reptilian  to  the  mammalian  type  has  been  "  a  seeming  one,  delusive,  due 
to  accidental  coincidence  in  animal  species  independently  (thaumato- 
genously)  created,  or  was  the  transference  real,  consequent  on  nomogeuy 
or  the  incoming  of  species  by  secondary  law,  the  mode  of  operation  of 
which  we  have  still  to  learn  ?  Certain  it  is  that  the  lost  reptilian  struct- 
ures dealt  with  in  the  present  paper  are  now  manifested  by  quadrupeds 
with  a  higher  condition  of  cerebral,  circulatory,  respiratory  and  tegu- 
mentary  systems,  the  acquisition  of  which  is  not  intelligible  to  the  writer 
on  either  the   Lamarck ian  or  the  Darwinian  hypothesis." 

Gk()lu(;ical  Survey  of  Canada.  — The  Report  of  Progress  for 
1 874-7 ;>,  besides  the  introductory  report  by  Mr.  Selwyn,  the  director 
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of  the  funrejr,  ootitains  reports  on  the  oonutry  wmt  of  lake*  Miuiitoba  aod 
^^'  :  >«ijii,  with  notes  on  the  geology  of  Lake   Winnejieg,  by  Mr. 

K  '^'11  ;  A  report  on  tlie  couniry  lietwtMsu  the  Upfier  AMinehoine 

ttver  anit  lakes  WUmipegosii  and  Mauitohai  by  Mr.  J*  W.  Speuoer  (  a 
report  of  much  general  interest  on  explorations  in  British  Columbia,  bj 
Mr.  tiaines  Hicharilson  ;  and  a  report  on  geological  obscnraiiutis  in  Now 
Bruntwick  in  1874,  by  Prof,  L.  W.  Uailey  and  Mr  G.  F*  Matthew. 
OUiiif  reporta  of  eoonomic  interest  follow.  The  staflT  of  the  director  con- 
•bts  of  ten  geological  explorers,  and  the  total  aiinnal  apfffOpflation  for 
this  important  sitnrey  is  only  $45,(KK)»  '^  a  sum  not  greater  than  Is 
gfrmnted  for  similar  ptirposes  by  many  tingle  States  in  the  neighboring 
Union." 

The  Walrus  formkrly  m  Sotrrtt  Caromka. —  In  a  collection  of 
fossil  bones  from  the  A&bley  phosphau?  Ih«(1s  tj«^r  Charleston,  S.  C,  Dr. 
Leidy  identifies  a  complete  tusk  uf  the  walru*,  indicating  a  still  farther 
point  south  for  the  extension  of  this  animal  tJian  had  been  previously 
known,  Virginia  (al  least  Martha's  Vineyard)  having  been,  we  believe, 
tike  fkrthest  point  southward  where  it  had  preTtously  be«n  found.  As- 
•ocbleil  with  this  tusk  were  the  skull  of  a  manatee,  a  tooth  of  the  Megm* 
therium,  and  the  bones  of  a  number  of  new  species  of  oelaoeans,  among 
tbeoEi  m  hi^  tooth  of  a  form  allied  to  the  sperm  whale,  and  probably  the 
•ame  aa  thoee  from  the  Crag  formation  of  Antwerp,  BAent>eil  lo  Dino- 
xiphius. 

More  Fossil  Birds.  —  The  bones  of  two  species  of  a  bird  like  the 
diver,  and  also  with  affinities  to  Professor  Marsh's  cretaceous  getiiii 
AijptrorpiiJ,  have  been  discovered  by  Professor  Seeley  in  the  chalk 
IWma^on  of  England. 

GEOaaAPHY  AND  EXPI^OBATIOIT. 

News  rROM  Stanlkt.  —  This  enterprifting  explorer,  alter  a  long 
Mlence,  during  which  much  anxiety  had  been  felt  about  him.  writes  from 
the  district  of  Ujiji  on  l^ike  Tanganyika.  The  letters  received  and 
published  in  the  JVetr  Tork  Herald^  are  five  In  number^  and  oontaln  a 
narrative  of  Stanley's  voyages,  huid  journeys,  and  adventures  from  JuiWi 
1875,  when  he  was  last  heard  from,  to  April  20,  187G,  when  he  waa 
within  fifteen  days*  march  of  Ujiji.  The  first,  written  July  t%  YHlh^ 
gives  an  account  of  his  voyage  from  M'teiMi't  ca(>itat  to  liis  camp  at  tile 
southern  end  of  Victoria  Luke,  near  the  Shimeeyu  River.  He  not  only 
eoeoontered  violent  and  diiugerous  stormii,  hut  he  and  hia  party  nor* 
roirly  escaped  massacre  at  the  hands  of  the  savage  natives  of  Bumbirch, 
a  l&f^  ishind  on  the  western  side  of  the  lake.  Tiie  second  letter,  written 
seTeoteeD  days  later,  describes  his  retlini«  with  his  whole  party,  to 
Ugai>da  (M'tesa*s  kingdom),  and  the  piinisluiieiit  inHicted  on  the  savages 
of  Bnmbireh  by  the  way.  An  intenral  of  five  months  elapsed  before  hia 
third  letter  wa^  written*     During  this  period,  by  the  friendly  aid  of 
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M'tesa,  who  furnished  him  with  a  large  escort  of  Uganda  spearmen,  be 
crossed  the  country  to  the  Albert  Lake,  traversing  the  lofty,  monntain- 
ous  region  of  Gambaragara,  which  was  only  seen  by  Speke  in  the  dis- 
tance. The  latter  estimated  the  altitude  of  the  highest  peak  at  ten  thou- 
sand feet  above  the  sea ;  but  Stanley  scaled  the  highlands  dividing  the 
two  great  lakes,  and  there  discovered  a  new  tribe  of  natives,  of  whom  we 
only  learn  as  yet  that  they  are  ^'  pale-faced."  This  expression  must  not 
be  taken  too  literally,  yet  the  discovery  is  of  very  great  interest  ^in  an 
ethnological  point  of  view. 

No  dates  are  given  of  this  journey,  but  Stanley  appears  to  have 
reached  the  Albert  Lake  in  December  last.  He  encamped  on  a  large 
bay  or  inlet,  to  which  he  gave  the  name  of  the  Princess  Beatrice,  and 
after  a  short  stay  returned  to  Uganda  without  having  made  any  naviga- 
tion of  the  lake.  This  fact  probably  explains  why  M.  Gressi,  in  April  of 
this  year,  failed  to  obtain  any  news  of  Stanley's  visit.  The  letter  de- 
scribing the  journey  was  dated  from  Kawanga,  near  M'tesa's  capital,  on 
the  18th  of  January  last  The  next  news  is  from  Kaufurra,  a  point  not 
yet  located  on  the  maps,  March  26th.  It  is  probably  somewhere  in  the 
dominions  of  King  Rumanika,  who  showed  such  favor  to  Speke  and 
Grant,  for  Stanley  speaks  of  having  explored  the  Kageera  River,  a 
western  tributary  of  the  Victoria,  the  lake  called  Windermere  by  Speke, 
and  the  hot  springs  of  Karagwe.  The  fifth  and  last  letter  was  written 
on  the  24th  of  April,  in  the  now  familiar  region  of  Unyamwesi,  and 
within  easy  reach  of  the  little  port  of  Ujiji,  on  Lake  Tanganyika,  where 
Stanley  met  Livingstone.  His  intention  was  to  reach  the  northern  ex- 
tremity of  the  lake,  and  then  cross  to  the  southern  end  of  the  Albert 
Nyanza,  thereby  definitely  settling  another  important  geographical  ques- 
tion. He  was  in  good  health,  and  still  amply  provided  with  men  and 
supplies.  —  New  York  Tribune, 

Circumnavigation  of  Lake  Albert  Nyanza.  —  At  a  late  meeting 
of  the  Royal  Geographical  Society,  a  letter  from  General  Stone^  on 
The  Circumnavigation  of  the  Lake  Albert  Nyanza,  by  M.  Gessi.  wss 
read.  The  points  of  importance  in  M.  Gessi's  paper  were  that  Lake 
Albert  Nyanza  is  one  hundred  and  forty  miles  long  and  fifty  broad,  and 
that  in  the  east  there  is  a  river  flowing  into  the  lake  which  is  now  con- 
fidently believed  to  be  one  of  the  sources  of  the  Nile.  This,  Sir  R. 
Alcock  said,  was  a  most  important  result  of  M.  Gessi's  expedition,  as  it 
made  it  quite  clear  that  the  White  Nile  issued  from  the  Lake  Albert 
Nyanza.  Sir  Samuel  Baker  had  written  to  him  (Sir.  R.  Alcock)  indors- 
ing the  importance  of  M.  Gessi's  discoveries,  which  had  established  a  fact 
that  for  eighteen  centuries  had  baffled  all  the  geographers  of  the  world. 
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OBrmoH  or  Wool  tn  Mixsi>  Faurics,  —  Atiy  c^hild  ainll  fa- 

mnia.r  irii^h  the  iriilruroeiit  c^ii  irifttaiiUy  difriingubh  wool  from  ootton, 

Uoeth  And  xtlk,  ua  figurral  in  the  commtin  kiokii  on  tb«  mkitwcopfr ;  but 

ibo  exigtmeie<  cif  mcHlefn  cammerce  li«%'e  de^elo|iod  new  anil  iltlficuh 

4{iiatibii*  in  regard  lo  the  diftgnocb  of  wool.    The  Tn^iMury  llrpjij-t* 

Bisnt  of  Ui6  United  Suu^a,  ftfler  haFiog  fVom  Jane,  1870,  down  to  Fel>- 

nuu-y,  187a.  afimitted  oertaio  tmbricSf  known  tt  *^  calf-hair  goods,**  free 

.      from  iboM  dutiei  which  wonid  be  levied  upon  goods  oon}po<M><i  in  part  of 

ll      woolen  fibrea,  on  oertiBoate  from  the  manufaetnrert  of  such  ariiclc«  that 

'      Ihtij  were  made  tuittrt'ly  of  oow*hair,  calf-iiair,  and  vegetabb  fibres,  and 

i      oont^ed  no  wool  or  worsted  in  any  form,  bo<«me  posseMscii  of  strong 

I     fidonce  tlml  tbcse  Rubrics  wore  not  made,  and  could  not  bo  mndp^  whoUy 

^Htithout  wool,  and  snbmittcfl  I  be  i{uisstion  to  llir  Natioual   AdMlfiny  of 

PVcienoctt  lor  inveatigation,  furnishing  more  tliaii  ninety  »ampU!s  of  thete 

goods  Bi  materiab  for  ^tudy*     Dnw  J.  J.  Woodward  and  J*  L.  Lecoote 

iPire  apfK>inted  a  < '  n  to  inveaiigai^  the  subject,  and  al  their  r^ 

^«ieil  Drs,  J.  G.  H  E*  M.  Schaeffcr  made  a  careful  mioroaoop* 

^^pid  «samination  of  the  samples  furnished,  and  aUo,  for  comparison,  of  dif- 

^^brent  varietiea  of  commercial  wool  and  of  hair  from  dif^^ri^nt  animals, 

And  prepareil  mounted  saroplet  of  each  for  further  *tu(ly  and  compartson. 

The  fibrea«  having  been  rendered  opaque  by  !h«  dyt^ntutTi  previoitUy  em- 

ployedf  were  bleached  in  dilute  mineral  aeids,  mouiite<l  in  glycerine,  and 

mostly  with  (^»owen  of  from  )  to  ^  inch,  €if  crpt  for  esdoMiting 

for  which  lower  powers  were  en  In  a  fi'W  of  tlie 

iplea  sabmitted  no  wool  wai  found,  or  oulj^  il   hairs,  or  a  lew 

fibres^  not  certainly  indicating  an   intentional  admiiiturev     In  a  larger 

I  proportion  of  oaeee  there  was  not  much  wool,  while  in  a  very  large  num- 
f      ber  of  aamples  tliere  was  from  five  and  ten  per  c^nt.  to  a  much  brger 

proportion  ;  in  one  case  it  being  difficult  to  find  five  per  eent.  of  genu- 
ine cow-hair. 
I'  As  a  result  of  theee  observations,  and  of  a  subsequent  verification  of 

thrait  tbe  oommiAsion  submitted  to  tbe  Sooretary  of  the  Treasury  a  re- 
porl  whioh  contributes  Inrgely  to  the  deamess  of  our  knowledge  of  the 
relations  of  wool  to  other  kinds  of  hair,  and  which  is  published,  with  ex- 
y      oeUeot  heliotype  iUualntiooa,  in  the  Bulletin  of  the  National  Assoela- 
t      rioii  of  Wool  MauQfitfslitferSt  December,  1875. 

^K    Wbilc  it  lA  reme^mbercM)  that  some  microscoptsts  deny  the  poasibility  of 

^^^isdiigui^hing  the  hair  of  the  cow  and  calf  from  that  of  the  slieep,  and 

that  others  ditfer  among  themselves  as  to  the  result  of  olMervations  on 

II  the  same  samples,  and  while  it  is  admitted  th:it  both  kimU  of  hair  are  of 
I       a  very  similar  structure  in  r^^peet  to  the  arrangement  and  detaiU  of  tlicir 

medullary,  cortical,  !iud  cuticular  portions,  it  is  stUl  oonfideotly  iieaned 
1  Conauctcd  by  Da.  B.  H.  Waxo,  Troy,  K.  Y. 
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that  true  wool  can  be  reliably  detected  by  the  microscope  in  mixtores 
where  it  occurs.  The  kinds  of  hairs  observed  and  described  by  the  com- 
mission, may  be  conveniently  arranged  in  three  groups.  First,  wuoly 
hairs.  These  mostly  extend  ^from  half  an  inch  to  several  inches  in 
length,  without  any  medulla,  and  without  perceptible  taper.  They  pre- 
sent (especially  in  the  wool  of  the  sheep),  at  frequent  but  irregular  in- 
tervals, well-marked,  one-sided,  more  or  less  spirally  arranged  thicken- 
ings of  the  cortical  substance,  which  gives  to  the  wool  its  curly  charac- 
ter. The  mean  diameter  of  each  hair  varies  from  ^^^^  to  the  iV^i^  of  an 
inch,  or  even  less ;  and  the  scales  of  the  cuticle  are  so  arranged  that  their 
free  edges  project  somewhat,  forming  well-marked  imbrications,  of  which 
usually  from  fifteen  to  thirty  can  be  counted  in  the  y^^  of  an  inch." 
Such  hairs  constitute  the  wool  of  commerce,  originally  limited  to  the 
sheep  but  now  applied  to  the  goat,  camel,  and  llama,  and  similar  hairs 
have  long  been  known  to  be  mixed  with  the  straight  hair  of  various  ani- 
mals, such  as  the  **  deer,  hare,  rabbit,  beaver,  otter,  seal,  lion,  tiger,  cer- 
tain varieties  of  dog,  and  some  foreign  breeds  of  oxen."  All  these  hairs 
are  so  much  alike,  structurally,  that  it  is  believed  they  should  all  be  des- 
ignated as  wool,  and  it  is  not  claimed  that  the  animal  from  which  they 
were  derived  can  be  uniformly  and  reliably  determined  by  the  micro- 
scope. Obviously  some  of  these  varieties  not  now  recognized  as  wool 
might  in  the  future  become  of  sufficient  commercial  importance  to  require 
either  the  legalization  of  them  all  as  **  wool,"  or  the  discovery  of  more 
complete  methods  of  discrimination.  Second,  straight  hairs.  These  are 
often  shorter,  **  much  thicker  at  their  base,  and  taper  rapidly  towards  the 
point.  The  medulla  occupies  a  large  proportional  part  of  the  whole 
hair,  and  the  free  edges  of  the  scales  of  the  cuticle,  which  are  so  disposed 
as  to  form  from  twenty  to  forty  imbrications  to  the  y^^  of  an  inch,  lie 
quite  smoothly  upon  the  surface  of  the  hairs,  so  that  their  contours,  as 
seen  under  the  microscope,  closely  approximate  continuous  lines.  These 
characters  are  so  well  marked  that  the  coarser  hairs  of  the  cow  and  calf 
can  readily  be  distinguished  from  the  woolly  hairs  of  any  of  the  wool- 
bearing  animals."  Naturally  mixed  with  the  wool  of  the  sheep,  how- 
ever, especially  with  the  inferior  grades,  and  with  that  of  the  goat,  form- 
ing the  *'  outer  coat "  of  the  goat,  are  coarse,  straight  hairs,  so  closely 
resembling  some  of  the  hairs  of  the  cow  or  calf  that  their  discrimination 
presents  great  difficulties ;  and  such  hairs,  even  when  derived  from  the 
wool-bearing  animals,  cannot  be  recognized  as  wool  by  the  microscope. 
The  percentage  of  "  wool,"  therefore,  as  determined  in  mixed  fabrics,  by 
a  microscopical  count  of  hairs,  would  probably  be  underrated  in  a  certain 
proportion  of  cases.  In  case  all  woolly  hairs  which  are  **  more  or  less 
crispy,  curled,  or  frizzled  "  should  be  legalized  as  wool,  it  would  probably 
be  convenient  to  make  an  exception,  admitting  as  genuine  wool  such  a 
percentage  of  straight  hairs  as  is  found  to  be  present  in  a  specified  qnality 
of  the  sheep's  coat.     Third,  doubtful  hairs.     Among  the  imbricated  hairs 
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!  the  wool  of  tUe  iheep  wiiae  an)  occasion*!  Ij  found  which  to  clo«elj  re- 
f  the  aofU^r  hjur»  of  the  cofr  or  calf  Uiat  ihe  invcfttigalor»  cottltH» 
m  unahln  u>  dincnmituito  Ixstweeu  Uiem  in  all  uistatkctsii.     Ilalin 
^  thit  ctetcriptioQ  are  iherbftire  tutire  projierly  dauad  aa  doubllbl,  than 
^iidttdi!<l  in  either  of  the  other  groups. 

Animal  and  VaoicTAULit  Ckllitlosk  avu  STARCit.  —  Mr.  Thomas 
Tajlor  has  eootributed  to  a  late  Montldy  Report  of  the  Defmrttnenl  of 
Agriculture  tome  luteresttng  experiweuta  bj  which  siarch-Uke  bodies 
are  artlHctaltj  produced.  On  a  fibre  of  cottou  is  placed  a  drop  of  a 
iUt>ikg«  amber-colorod  lincturG  of  irxline,  followed  by  a  drop  of  commer* 
oial  tnurtatic  acid«  and  iiumedijitely  iiAf^rwanls  bj  a  drop  of  coacentrated 
•ulphunc  add«  The  combioalioii  of  the  iulpburic  acid  with  the  water  of 
the  Qiuriattc  cauaes  the  liquid  to  bail  for  two  or  three  sccondft,  and  the 
eelliilote  or  cotton  fibre  is  changed,  as  Hhown  under  a  power  of  alx>ul  one 
hundred  dianietifrs,  into  the  form  of  dijiku  or  Iscods  of  a  weJlHleflned  blue 
color.  A  similar  change  can  likewise  be  produced  in  tlax,  and  in  a  Tan- 
etj  of  vegetable  tissues.  Freah  animal  ttsauea  jr^^^^  ^  somewhat  similar 
resalt,  brain,  heart,  liver,  musclos,  etc,,  having  been  suooewfully  expcri- 
meated  upon.  Kibrino  of  blood,  both  human  and  bird^s,  dissolved  in 
caustic  potash  and  precipitated  by  acetic  acid^  gives  well«diaracteriz6d 
granules,  a  reeult  which  is  confirmed  by  hundreds  of  ezperimenia, 

AftBAiraKD  P0LI.CHS.  —  Mr*  J,  A.  Langstroih  has  presented  to  the 
San  FrancifKx*  Microscopical  Society  slides  having  pollen  from  difterenl 
species  of  flowers,  arranged  on  the  same  slide  for  conveuience  of  com- 
parative study. 

ErFKCT  or  Apkrturs  on  Dkiikition.  —  Mr.  J.  Zentnmyer,  in  a 
very  d**ar  lecture  00  the  elementary  properties  of  ]en»es,  publislitKl  in 
the  Joumai  of  the  Franklin  Ifttb'tute^  May  and  June^  1876^  calls  at  ten* 
Lion  prominently  to  the  confusion  of  images  necessarily  attendant  upon 
large  apertures,  except  when  viewing  absolutely  flat  object*,  from  the 
itareoscopic  character  of  tlie  images  formed  by  different  portions  of  the 
aiirfiu!e  of  the  lens,  the  image  formed  by  pencils  transmitted  by  one  side 
uf  the  lens  being  unavoidably  different  from  corresponding  images  fbrmied 
by  the  opposite  fcide  of  the  letia. 

HtcHoscopiCAL  ExAuiitfATiow  OF  CtttiDK  Dbugs*  —  Prof,  M.  W, 
Harrington,  whose  well-known  sucooss  in  this  branch  of  stady  gives  ta* 
larest  to  any  production  for  whleh  he  is  responsible,  being  not  yet  ready 
U»  piiblish  his  work  on  the  Identiticutiou  of  Tegetable  Drugs^  Foods,  and 
Fibreat  has  causud  the  publication  la  pamphlet  form  (by  John  Moore, 
publisher,  Ann  Arbor,  Mich.)  of  the  Introduction  snd  Analytical  Tables 
Willi  which  the  book  will  be  furnished.  The  brief  introductory  [»art  con* 
tains  a  few  excellent  general  suggestions  in  regard  to  Uiis  kind  of  work, 
while  the  analytical  tablt»s  are  a  novel  and  able  application  of  the  meth- 
ods of  the  artificial  keys  of  modem  works  00  botany  to  this  field  of  m* 
opical  research.    The  tablet  are  published  now,  and  in  this  hmiy 
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partly  for  conveDience  in  class  ase  in  teaching,  and  partly  that  they  may, 
by  the  test  of  practical  use,  receive  any  necessary  corrections  or  additions 
before  the  publication  of  the  full  work. 

Aperture  op  Objectives.  —  Mr.  F.  H.  Wenham's  experiments  with 
the  slit  as  a  means  of  cutting  off  the  lateral  rays  of  an  objective  have  led 
him  to  announce  the  belief,  in  the  Monthly  Microscopical  JoumaLi  that  an 
excessive  or  false  aperture  is  attributed  to  all  objectives  by  the  lateral  pen- 
ci  s  which  direct  light  far  beyond  the  axial  one,  and  thus  greatly  enlarge 
the  diameter  of  the  proper  light  disk.  An  aperture  mapped  out  on  a 
screen  shows  the  false  aperture  faintly  portrayed  as  an  outer  circle  of 
light,  while  the  true  aperture,  as  obtained  by  the  slit,  gives  a  bright,  oval 
disk  within  the  other.  As  an  example  of  the  effect  of  the  slit  in  reduc- 
ing to  what  he  regards  as  the  true  aperture,  he  mentions  the  following 
reduction  of  the  nominal  angles  of  three  lenses  made  nearly  twenty  years 
ago  :  a  J  of  100°  to  56**,  a  ^  of  130°  to  92°,  and  a  ^^  of  170°  to  100°. 
He  invites  discussion  upon  this  novel  and  very  interesting  question, 
which  ought  to  excite  the  greatest  attention  until  settled  beyond 
dispute. 

Mr.  Wenham  now  uses  a  slit  of  fixed  width,  cut  through  an  opaque 
film  upon  a  glass  slip  3x1,  being  substantially  the  method  contrived  by 
Mr.  Tolles,  and  published  in  the  Naturalist  for  March,  1875.  He 
also  adopts  without  credit  Mr.  Tolles'  plan  of  c6vering  the  slit  with  a 
balsam-mounted  thin  cover-glass,  so  that  the  objective  can  be  adjusted 
and  tested  under  natural  conditions. 

PnoTOGRAPiiiNG  THE  NINETEENTH  Band.  —  Couut  Costraoane  has 
photographed,  apparently  successfully,  Nobert's  nineteenth  baud,  with  an 
amplification  of  eight  hundred  diameters  obtained  by  means  of  a  Gund- 
lach  dry  lens  of  -^  German  inch  focus.  The  object  was  illuminated  by 
an  achromatic  condenser  of  large  angle,  and  with  a  large  central  stop 
The  resolution  of  this  band  of  lines  of  jy,^  j^  inch  by  a  dry  lens,  has  not 
been  generally  deemed  possible  heretofore.  The  genuineness  of  the 
photographic  lines  was  established  by  micrometric  measurement.  This 
success,  if  reliable,  seems  an  invasion  of  Helmholtz's  theory  on  the  ulti- 
mate limits  of  microscopic  power  ;  but  such  theories  seldom  live  long. 

Popular  MiCROSCOrr.  —  The  increasing  use  of  the  microscope 
among  persons  of  previously  unscientific  habits  and  education  is  nowhere 
better  shown  than  by  the  demand  for  what  is  called  a  popular  method  of 
treating  the  subject  in  books  and  journals.  Mr.  John  Phin's  little  book 
on  the  Selection  and  Use  of  the  Microscope,  intended  for  beginners,  in 
which  the  subject  is  simplified  and  rendered  elementary  to  a  greater  ex- 
tent than  ever  before  in  a  really  scientific  work,  was  so  well  received  as 
to  lead,  apparently,  to  the  establishment  of  a  periodical,  the  American 
Journal  of  Microscopy^  a  monthly  magazine  published  in  the  same  spirit 
and  under  the  same  management. 

An  Easy  Nitzschia.  —  The  No.  19  of  Moller's  test  plate,  resolved 
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If  by  Iba  Nachei  No*  5  objcM^uve  of  ibe 
KY>p!ciit  Society,  prore4  to  he  an  aiionislaualj  oaaj  bIioIL  Ilia  objcciiTO 
fmtia  on  No.  19  of  oihrr  tkVnU**  by  tli«  iinii«  mflcvr,  Mr.  Hyth  h  of  tho 
opituon  that  tbe  resolvt^l  nbfill »  a  tmts  yttzicMa  eurvtda^  altWugb  eoisit* 
oeptaonallj  eaty  tltat  it  b  rL^ttulvcnl  by  any  go%A  \. 

CoLLCCTiKG  Diatoms.  —  Much  of  the  diHiculty  of  makioi;  reaioiia- 
Uy  clcfto  oo!l«ottonM  of  (lLieoin>(  mny  ho  ob^^iiiU'cl  by  uAus,  Mr.  .lobn 
BidlliayDe**  metbocl,  which  u  dencrtbtHi  in  Scienee-Gouip*  A  wide- 
iDoiitbfMi  bottle  U  attached  io  a  cane  to  tbe  usual  manoer,  but  iiiatead  of 
beiiig  open  it  ia  closed  by  a  ci^fbtly  fitting  oork,  ihiougb  which  are  paseed 
I  two  ghut  tubes,  teimtfiating  near  the  bottom  of  thi*  vmK  KxU^nially 
[  mm  oi  Ibeee  lubea  b  tHgbtly  beiic  ftidt'way»i  »o  that  ita  outer  end  can  be 

11  y  approximated  to  a  depmit  of  diatoma  «t  the  bottom  of  Uio  water* 
while  tht;  other  tube  ia  bent  at  right  anglea  immediately  above  tlic  cork, 
•fid  joined  to  m  flexible  rubber  tube,  whirh  extenda  up  to  tbe  luuidle  of 
tbe  cane*  By  conipresiiDg  the  rubl>«r  mint  agatuat  the  caue  with  the 
thumb  of  oue  baud,  the  bottle  can  Ims  readily  brought  emjity  into  poeition, 
when  the  calibre  of  the  tube  la  restored  by  removing  the  thumbs  and  tlie 
fireaiure  of  water  forces  air  oat  and  water  iUt  carrying  tliu  fU*«ir*Hi  ob- 
jeoCa  with  it.  Should  the  water  be  too  shallow  to  affonl  enough  prt^siure, 
•oetioD  at  tbe  upper  end  of  the  tl«xible  tube  may  lie  i?mployed  to  exhaust 
the  air,  and  tlius  secure  a  rush  of  water  into  the  bottle,  a  glass  tube  or 
ball  pipette  serving  as  a  mouthpieoe» 

If  too  mutldy,  the  galheriug  tniiy  be  further  cleaned  by  placing  it  in  a 
]oog  liottle,  tlie  bottom  of  which  is  covered  with  bhick  pai>er.  Thus  ar^ 
rangwl,  and  placed  in  tbe  sunlight,  the  diatoms  will  soon  free  themieivet 
from  tho  mud  and  rise  to  the  *urfiioe  of  tlve  wuter. 

MiCKinPROToaaAfni'.  —  Dr.  Edward  J.  Gayers,  of  CtdcuttA,  in  hta 
I  work  at  micro-pbotography  takes  bis  position  near  the  micro^icope 
where  it  and  the  ilbiminaUng  retlecUir  can  be  mAnipubitc^l  with  the 
greatest  ease,  while  tbe  image  on  the  focusing  screen  is  exaininiNl  with 
m  small  teiesoofie  consisting  of  a  large  opem^glasA  uljjt^ctive  iiiid  a  tulcro- 
acopical  ocular 

Watek  Analysis. — While  there  is  still  great  doubt  iis  to  the  *?xact 
inlluenc«^  or  signiticauce  of  forms  jn-rceptible  by  the  microsccijH*  in  drink- 
klng-waler*  there  is  no  doubt  a  very  general  interest  in  study  tiig  and  reeog* 
siaiog  these  forms*  In  such  study  good  use  may  be  made  of  Dr.  J.  ])» 
ld\  work  on  Water  Analysis,  in  which  a  large  number  of  tlie 
more  common  fortns  of  mineral  and  organic  ooustitucuts  are  figured  in 
,  nuher  crude  but  very  suggestive  and  natural-looking  pexv>skelchee^ 
rhich  are  better  as  a  means  of  reooguitaon  than  the  elaborate  tuid  6at^ 
ring  eSeol*engravings  often  used.  Aooompanylug  the  drawings  Is  a 
I  synopeiaof  tbe  subject  in  a  few  piges  of  print,  which  will  iwt  con*^ 
vonieol  even  to  those  who  have  aooeaa  to  libraries  of  more  elal^orate 
worki. 
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Practical  Histology.  —  A  good  hand-book  for  students  in  the  his- 
tological laboratory  is  the  little  publication  of  Ontlines,  by  Dr.  Ruther- 
ford, first  issued  in  a  journal  some  years  ago,  and  lately  enlarged  and 
improved  in  an  interleaved  edition  for  laboratory  use. 


SCIENTIFIC  NEWS. 

—  Near  Gilroy,  California,  is  a  rose-tree  of  the  cloth-of-gold  variety 
twelve  years  old,  the  stock  of  which  is  seventeen  inches  in  circumference, 
and,  though  closely  pruned,  the  branches  spread  five  feet  on  every  side  of 
the  trunk. 

—  In  the  museum  of  the  California  Academy  of  Sciences  is  a  trans- 
verse section  of  a  lemon  verbena  six  inches  in  diameter.  The  wood  is 
fine-grained,  of  a  greenish-yellow  color,  and  takes  a  good  polish. 

—  Our  readers  may  remember  a  statement  by  Professor  Snow  in  the 
Naturalist,  ix.  665,  to  the  effect  that  the  female  of  the  white  pelican 
has  a  horny  crest  on  the  mandible  as  well  as  the  male.  Mr.  Cveorge  B. 
Sennett,  of  Erie,  Pa.,  writes  us  that  in  two  females  shot  in  Grant  Co., 
Minn.,  the  crest  was  as  perfect  in  proportion  to  the  size  of  the  bill  as  in 
the  males. 

—  Mr.  James  T.  Gardner,  at  present  Secretary  of  the  An»erican  Geo- 
graphical Society,  has  been  appointed  director  of  a  proposed  Greograph- 
ical  Survey  of  the  State  of  New  York. 

—  A  Monograph  of  the  Phalsenidse  or  Geometrid  Moths  of  the  United 
States,  by  A.  S.  Packard,  Jr.,  forms  vol.  x.  of  the  final  reports  of  the 
United  States  Geological  Survey  of  the  Territories,  F.  V.  Hayden  in 
charge.  Although  a  formal  notice  of  this  work  would  for  obvious  rea- 
sons not  be  in  place  in  this  journal,  the  author  would  beg  leave  to  call 
the  attention  of  naturalists  to  matter  contained  in  the  introductory  por- 
tion, especially  to  the  chapters  entitled  Comparative  Anatomy  of  the 
Head,  Comparative  Anatomy  of  the  Thorax,  Development  of  the  Tho- 
rax of  the  Imago,  Secondary  Sexual  Characters  of  the  Imago,  and  to  the 
essay  on  Geographical  Distribution.  The  imagines  of  about  four  hun- 
dred species  and  the  early  stages  of  some  are  described  and  figured. 

—  Professor  Huxley,  who  is  now  on  a  short  visit  to  this  country,  will 
deliver  three  lectures  in  New  York  September  18th,  20th,  and  22d,  on 
the  **  Direct  Evidence  of  Evolution/'  and  also  give  an  address  at  the 
opening  of  the  Johns  Hopkins  University. 

—  It  is  well  to  signalize  the  close  of  a  great  work  which  has  been  in 
progress  for  twenty-five  years,  —  the  Genera  des  Coleopteres  of  La- 
cordaire  and  Chapuis.  The  work  was  first  assigned  to  Lacordaire  of 
Belgium  and  Carreno  of  Spain  ;  Carreno,  however,  died  before  the  plan 
of  the  project  was  definitely  settled,  and  Lacordaire  undertook  it  alone. 
The  first  volume  was  published  in  1854.  At  the  death  of  Lacordaire,  in 
1870,  Chapuis  took  his  place,  and  has  now  completed  the  work,  which 
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I  of  twelve  TDluroea^  two  of  them  double,  illustrate*!  by  one  han- 

»iid  tliiny-fonr  pUtefi.     It  treau  of  iit>out  six  iluiii«iiufl  gcjieni;  in 

[pile  uiue  vulumei  by  Lacurdaire  ibe  tpdciea  of  each  guuus  are  eomiief^ 

bal  OiaptUB  ba«  eoiii»idered  thlg  unuecefiftAry  since  the  appeanuice 

[iminger  «n<l  Harold*i  CaUilogue.     Each  volume  has  an  index  of 

I  owo,  and  ibe  fiual  volum*?  (published  in  April),  a  syfttematic  and  al- 

Btical  index  to  the  whole,  ooeupyitig  orer  one  butidred  and  fifty 


— The  AnnaU,  published  by  the  late  Lyceum  of  Natural  History  for 

E^Ter  half  a  century,  will  lie  continued  utider  the  name  of  Annals  of  the 

ifcw  York  Acailemy  of  Sciencesi  by  that  Society.     Contributions  to  ita 

a,  and  sabscriptions,  are  respectfully  solicited.    The  yearly  lubaenp* 

lion  is  two  dollars*  payable  in  a^lvauce.     Comiiruiik^iirlnn^   may  be  a^l- 

Idresited  to  Prof.  D.  S.  Martin. 

—  We  have  from  time  to  time  drawn  the  autnuon  ut  (mh   rtacien*  to 
the  ao^logtcal  station  fonnded  by  Dr,  Dohni  at  JSa[)Ies.     How  useful 
liis  aciuarium  and  laboratory  combined  has  prored  to  codlo^sta  in  £u 
ope  is  shown  by  tlie  very  sattsfnctory  first  annual  rei>ort,  just  issued. 
be  large  building  is  situated  on  the  Villa  Reale  or  royal  park  of  Na- 
lieti  a  yanl  and  a  half  below  the  level  of  the  sctt^  on  the  sand-lieach  of  the 
bore  of  the  Bay  of  Naples,     The  lower  story  or  basement  is  divided 
iito  two  sections,  containing  a  cistern  room  of  seven  hundred  and  four 
]tiare  yards,  with   conduit,  engine,  and  pump  rooms.     Four  four-inch 
ampB  maintain  a  constant  circtdation  in  the  large  aquarium,  and  thc^re  itre 
pumps  for  filling  the  smaller  acpiaria  and  for  pumping  in  the  sea  waten 
fio  larger  basin  contains  one  huuflred  and  twelve  cubic  yards  (metres) 
water*     The  room  fur  the  public  is  two  hundred  and  sixty   sijtuire 
in  extent,  and  there  is  a  large  and  thoroughly  et^ulpped  lalioratory, 
» library,  rooma,  with  a  large  corps  of  aiisistants,  including  four  flHhcr- 
en^  who  are  constantly  collecting   material.     The  station  cont   ah<iut 
^^«000«  and  the  annual  running  ex(>ensee  appear  ti>  be  about  $10,000. 
bt?  report  closes  with  an  extended  list  of  apparatus  for  laboratory  work 
itid  a  table  showing  the  time  of  appearance  of  the  di^erent  species  of 
nimals  and  their  repro<luetive  season^  of  much  use  to  natural  in  tti  who 
aj  dedre  to  know  the  ^lortieular  date  for  the  appearance  of  certain  ant- 
mmla  they  want  to  study.     The  catalogue  of  those  who  have  workr<!  at 
|be  station  includes  forty -six  names  of  Europemi  naturalists,  no  Anieri- 
an  among  them.     Tliere  is  also  a  list  of  museums  and  univertitiei  to 
rhtch  choice  collections  h»ve  been  sent. 
—  Tlie  geology  and  physical  geography  of  Otago,  a  |x>rtion  of  New 

Emland,  is  discusser!  in  a  report  to  the  Provincial  (\>uncil  of  Otago,  by 
easra.  Hutlon  and   Ulrich,     The  volume  is  illuittrated  by  a  c«)lored 
ological  map  and  lithographic  plates,  and  conveys  a  good  idea  of  the 
toenic  and  geologic  fe-atorei  of  New  ^^land. 
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PROCEEDINGS   OF   SOCIETIES. 

Academy  op  Natural  Sciences,  Philadelphia.  —  May  9tli.  Dr. 
Leidy  observed  that  the  so-called  phosphate  beds  of  Ashley  River,  Sooth 
Carolina,  were  remarkable  for  the  irregular  admixture  of  multitudes  of 
fossils  of  different  ages,  from  the  early  tertiary  period  inclusive  down  to  the 
present  epoch.  The  phosphatic  nodules,  for  which  the  beds  are  explored, 
appear  to  have  had  their  origin  from  the  eocene  rocks  beneath.  These 
have  also  contributed  numerous  remains  of  marine  vertebratea^'especiallj 
of  Zeuglodonts,  reptiles  and  fishes.  Mingled  in  the  sand  and  clay  with 
the  phosphatic  nodules  and  bones  of  eocene  animals  are  innumerable 
remains  of  cetaceans,  sharks,  and  other  marine  animals  of  perhaps  the 
middle  and  later  tertiary  ages.  Added  to  these  are  multitudes  of  re- 
mains of  both  marine  and  terrestrial  animals  of  the  quaternary  period. 
Mingled  pell-mell  are  found  bones  of  the  eocene  2^ug]odonts  —  animals 
related  to  the  whales  and  seals  ;  hosts  of  teeth  of  the  great  eocSene  shark, 
Carcharodon  angustidens  ;  myriads  of  the  teeth  of  the  giant  sharks  of 
the  later  tertiary  periods,  the  Carcharodon  megalodon  ;  bones  and  teeth 
of  whales  and  porpoises  ;  abundance  of  remains  of  elephants,  mastodons. 
Megatherium,  horse,  etc.,  and  occasionally  the  rude  implements  of  oar 
own  immediate  ancestors. 

From  among  a  collection  of  fossils  from  the  Ashley  phosphate  beds, 
recently  submitted  to  his  inspection  by  Mr.  J.  M.  Gliddon,  of  the  Pacific 
Guano  Company,  the  specimens  were  selected  which  were  presented  for 
the  examination  of  the  meeting.  One  of  them  is  a  well-preserved  tooth 
of  a  Megatherium  ;  another,  a  characteristic  portion  of  the  skull  of  a 
manatee;  a  third, a  complete  tusk  of  the  walrus, indicating  a  still  further 
point  south  for  the  extension  of  this  animal  than  had  been  previously 
known  ;  a  fourth,  a  huge  tooth  of  a  cetacean  allied  to  the  sperm  whale, 
probably  the  same  as  those  from  the  crag  of  Antwerp,  ascribed  to  Di- 
noziphius.  Besides  these  there  are  the  beaks  of  three  cetaceans  of  the 
little  known  family  of  the  Ziphioids.  These  are  porpoise-like  animals, 
without  teeth  in  the  upper  jaw,  and  usually  with  but  a  single  pair  of 
teeth  in  the  lower  jaw.  The  beaks  composed  of  the  coosified  bones  of 
the  face  are  remarkable  for  their  ivory-like  density,  which  probably  ren- 
dered them  available  as  weapons  of  defense. 

A  fourth  beak  from  the  same  locality,  but  from  another  source,  be- 
longs to  a  different  species  of  the  same  family.  These  beaks  and  some 
associated  fossils  will  form  the  subject  of  a  paper  shortly  to  be  presented 
to  the  Academy.  The  species  indicated  by  the  specimens  exhibited  were 
described  under  the  names  Choneziphius  trachops,  Choneziphius  cwpt^ 
Eborozipliuis  ca;lops,  and  JMemnoziphius  prorops. 

Professor  Leidy,  in  continuation,  remarked  that  the  remains  of  life, 
of  any  kind,  were  exceedingly  rare  in  the  mesozoic  red  shales  which 
cross  our  State  about  fifteen  miles  north  of  us.     Hence  any  fossils  what 
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ercr  tmn  tbm^  rodcii  w«re  of  intereKi.  TIm  thrte  cyclooi  Mi  ivcnli^ 
ikod  a  f«w  detAcbf^  caudal  niyt,  in  the  fnigDienU  of  r«>d  ehmle  |irei6fiied 
hy  him  thb  eTening,  hi^  fouuii  on  the  t*erkiomen  Bailroad,  near  Yerket 
8ution,  MoDtgTjmcry  CWnty.  Ooa  of  the*  «aitct  rrnemblen  tho»o  d©» 
•oibed  bj  ibe  kla  Profi96*or  E.  Emmonii.  under  llw  natnr  of  Hahdiolejnt 
•fayanf,  from  the  nnesocoie  coal  shiilv^s  of  Cluithmx}  County*  N.  C\ 

Mr*  lifjdlirld  rallerl  the  attention  of  tlie  uR^mboni   to  tht}  volume  of 

ktten  of  Zaechi'U9  (bllins,  (belonging  to  the  Aaidemy,  v^hwh  had  b««Q 

fioeiitlf  arranged  and  Iniund  hj  him*    Thi*  volume  enntainn  an  unbroken 

M  aerii^  of  Kixty  l^^tterN  from   Be¥*  Henry  Mu'  of  Laiiai«ier»  16 

^Ki«rham  Amt^rimn  hotaiiy  baa  been  so  much  itii  ili^o.  acom!apoild» 

^■iMft  with  \m  son,  Frnd.  Aug.  Miihlcnbi^rg,  in  wlitrh  we  find  the  history 

^^itf  tlie  timiisft*^  of  the  Muhlenberg   Herbarium  to  the  American   Philo- 

aopbtcml  Society. 

Then*  are  aUo  numerous  letters  frtim  Htephen  Elliot,  Dr  Jat:t>b 
Bigt^law,  Dr.  William  P.  C\  Barton,  Dr.  William  lialdvrin,  Nuttall, 
Torrey,  Lecontt\  Sr*,  and  many  others  welt  known  to  tlie  ncieutifk 
world.     It  can  mil  l>e  expected  thai  these  letter^i  of  hn  •  <mD 

add  any  new  botanii^l  faots  to  oar  stock,  but  they  baH«  ,  -t  as 

fllntlrating  the  early  history  of  botAnir!ii]  science  in  oar  land,  and  aa  ro> 
f*iiliiig  lo  ua  the  obstacles  which  the  student  of  that  flay  enootmtiuisd  in 
Iko  icaraiy  of  books  and  in  the  dilUculiy  of  communieatioti. 

Fkpofoaor  Fraaer  spoke  of  thinness   or  minntenetitt  of  objects  ander 
iniaRMcoplc  and  suggested   method  of  studying,  by  mejins   of  ffi*' 
nt  ray,  objects  at  present  invisible  to  the  highr«t  fiowcrs. 
Dr.  Hunt  i!i.ife<)  in  reply  that  microsoofMaU  were  not  willing  to  lie 
rSimited  in  their  observations  by  the  calcttlailona  of  malhemaliciaijs,  and 
that  ibe  oomparatiTe  darkneas  of  the  ftnoreaceiit  ray  would  not  be  favor- 
Haible  to  InvciitigationB  of  the  kind. 

^B     In  continnation   Dr.   Hunt  spoke  of  the  destrnction  of  poCaUMitaroh 

^H|^4bil  luogua  eatising  the  potato^roi,  and  stattHJ  that  lie  had  obnerved. 

^^ni^  the  mierosco(^,  the  nbsence  of  starch  in  the  eelU  attacked  by  the 

Peronospora,  although  the  fact  of  such  invasion  being  productive  of  the 

result  described  had  been  denied. 

Mr.  Thomas  Taylor^  of  the  Department  of  Agricultnrev  spoke  of  the 
dftee  of  frost  upon  potatoes,  and  stated  that  he  had  found  starch  at  the 
cod  ci€  twelve  months  iu  frozen  tubers.  He  also  observed  that  the 
potslo  fnngiis  would  grow  in  cells  devoid  of  starctu  but  he  hail  not  ob* 
aerved  die  destruction  of  granules  by  tlie  oaiiie  reCerred  lo, 

Majr  l^Lh.  Mr.  Tliomaa  Meehan  said  that  what  was  iiopnlarly  known 
aa  ibe  ''sleep  of  plauta,**  the  closing  of  some  kinds  at  night-fkll,  though  a 
matter  within  common  observation,  hjvl  not,  so  fur  a«  bt*  wan  aware, 
been  made  a  subject  of  physiological  investigation,  with  the  vtt^w  to 
Mosrtaining  the  value.  If  any,  of  thb  kiml  of  motion  tti  the  economy  of 
plant  MUt.    He  had  recently  disoovered  thai  by  meaaa  of  ihta  peeiduyr 
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motion  the  common  Claytania  Virginica  and  some  bottercape  were  fer- 
tilized by  their  own  pollen.  The  fertilization  of  these  plants  had  been 
somewhat  of  a  mystery  to  him,  as  in  view  of  some  prevailing  theories 
of  cross  fertilization  by  insect  agency,  these  plants  ought  not  to  be  self* 
fertilized,  but  from  repeated  observations  he  was  satisfied  that  ho  insects 
had  visited  plants  that  had  yet  seeded  abundantly.  The  process  of  fer- 
tilization in  Clay tonia  and  Ranunculus,  independent  of  insect  agency,  was 
described  minutely. 

Plants  of  course  had  peculiar  fiinctions  to  perform,  and  there  were 
pre-ordained  plans  and  special  arrangements  through  which  theee  func- 
tions are  exercised.  But  the  workings  of  plant  life  are  so  complicated 
that  though  we  see  certain  results  follow  certain  movements,  we  are  not 
always  sure  that  we  perceive  the  great  and  deeper  object  arrived  at  in 
the  order  of  nature.  Hence  arose  the  differences  of  opinion  prevailing 
in  regard  to  the  object  of  cross  fertilization.  Some  plants  had  arrange- 
ments which  seemed  to  preclude  the  possibility  of  self-fertilization,  and 
the  assumption  followed  that  nature  abhorred  close  breeding  in  plants 
and  specially  designed  such  structures  to  secure  the  plant  against  it 
He  believed  that  nature  had  a  deeper  purpose,  as  yet  unknown,  and 
chiefly  because  of  such  instances  as  he  had  given  this  evening,  where 
nature  could  not  abhor  close  breeding,  when  the  result  of  the  "  sleep 
of  plants  '*  was  most  perfect  in  securing  self-fertilization. 

May  2dd.  Dr.  Leidy  observed,  in  continuation  of  his  remarks  of  the 
previous  meeting,  on  the  extinct  animals  of  the  Ashley  phosphate  beds 
of  South  Carolina,  that  they  are  remarkable  for  the  multitude  of  remains 
of  fishes  which  they  contain,  especially  of  sharks  and  rays.  Among  the 
former  were  the  giants  of  their  kind,  the  Carcharodon  megalodon  and 
C,  angustidens,  A  tooth  exhibited  of  the  megalodon  shark  is  five  and  a 
half  inches  long  and  four  and  a  quarter  inches  broad  at  the  base  The 
living  white  shark,  pertaining  to  the  same  genus,  reaches  upward  of 
thirty-five  feet  in  length,  and  has  teeth  two  inches  in  length.  Supposing 
the  megalodon  shark  to  have  reached  the  same  proportions  in  relation 
with  the  size  of  the  fossil  teeth,  it  must  have  exceeded  seventy  feet  in 
length,  and  must  have  proved  the  most  formidable  monster  of  the 
ancient  ocean. 

Another  specimen  presented  for  the  inspection  of  the  members  is  a 
knob  of  boue.  such  as  is  found  at  the  root  of  the  tail  of  the  devil-fish, 
the  largest  of  the  existing  rays.  In  the  latter  the  bone  is  the  only  one 
of  the  body,  and  it  supports  a  minute  spine,  a  mere  rudiment  of  the 
barbed  weapon  of  the  sting-ray.  Our  devil-fish,  of  which  a  specimen 
was  once  exhibited  in  Peale's  Museum,  of  this  city,  reaches  a  breadth  of 
eighteen  feet,  with  a  length  of  about  fifteen  feet.  The  fossil  bone, 
though  the  only  thing  left  to  tell  the  tale  of  its  former  possessor,  is  quite 
a  characteristic  specimen.  It  is  of  more  robust  proportions  than  that  of 
its  living  representative,  and  probably  indicates  an  extinct  species,  for 
which  the  name  Cernftptera  unios  was  proposed. 
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nt  rxHtbitod  of  lh«  dvotiil  mrmatar?!  ol  this  roaf  luid  tiom  ut 

\  lootitb  of  t!iigl6  niy»  wera  refisrred  to  axUnct  AiitK^iet  nndar  the  Diiinet 

majtsitr  luid  M,  manioXt  t^e  Ibnner  haviiig  baen  one  of  Ui« 

^  of  ill  kincU    Similar  •poQtanooi  frnm  the  eocene  marl  Ih^U  nf 

mod  Uurlingiott  oootitieei  N.  J.^  wrre  relerred  to  tpooies  wiih 

the  nemee  of  Afyliohatei  fasii^iaius  atid  M.  ju^fomtt* 

Pitifetior  Leidj  further  direeted  «tletilioii  lo  m  Mpcdmim  of  the  saoal 
of  an  extinct  oetaceafN  which  be  had  reoeotJj  obeerreii  among  tome 
fbivtls  fW»m  the  Ashloj  beds  in  the  SmttAinontati  collection  of  tJio  gov- 
ernment dofnartmcnt  of  the  Centennial  Expovition,  and  ivhich  had  l)oea 
obltgiiiglj  loaned  to  htm  for  deeciipitOQ  by  Mr.  W,  P,  Blake,     The 
•peelaien,  two  and  a  half  feet  in  length*  had  the  drnsitr  of  ivorr,  aiid 
one  of  the  largest  of  the  litUe^known  family  of  the  ciphigid 
It  was  referred  to  a  new  genos  and  species^  with  the  name  of 
dphiui  macropf*  v 

The  other  fostils  are  of  the  giant  tloth«  the  Hegatheriuin,  presented 
Bb^r  Mr.  George  1\  Lewis,  of  thia  dly.  These  were  also  Ibnnd  in  the 
^BiiUej  deposits,  and  are  probably  the  remains  of  animals  which  liecame 
BWkM  in  marsbee  after  ibe  elevation  of  the  Ashley  defiosits  above  the 

ocean  level 
^^  4ane  €lh.  ProfaMor  Cope  apoke  of  the  structure  of  the  Ibot  in  cer^ 
^Biiii  900000  Qogt^cokle  maoMMda*  The  name  Creodonta  was  proposed 
Hfcr  ibe  group*  The  peculiarities  of  eocene  Ibrms,  allied  to  the  lemnrs, 
^mrere  described,  and  other  groups  were  defined  under  the  names  Meso* 
doota,  Insecttvora^  Tillodouta,  and  Tieniodonta*  These  were  coUectlrely 
placed  ttoder  the  head  of  Biinotherta. 

Mr.  Meehao  remarked  on  the  subject  of  cross  fertilization  of  plants 
and  fertiliaation  by  inject  agency. 

June  13th.  At  the  recent  meeting  of  tiie  Academy.  Pmfenior  Cope 
called  alien  lion  to  certain  fossil  remains  from  the  Rooky  ^touiicaios. 
The  physical  peculiarities  of  the  region  in  which  they  were  found  were 
tleeeribed.  Among  the  specimens  were  fragments  of  limb  IxincK  iiifiicat- 
ing  an  animal  of  considerable  sire,  which  was  prolmbly  allieil  to  Laby- 
ftolliodon  or  some  other  htige  batmchitin.  The*  nsmt!  /Jyifro/iAirtM 
wtm»mUt  was  proposed  for  the  form  itidtaaed^  which  i«  iwirttctiLirly  tn- 
tereeting  as  being  the  flrst  vertebrate  found  in  the  tries  of  the  tiocky 
Dtatns. 
Jnne  25th.  The  members  of  the  Botanical  Section  repotted  tlie  hold- 
of  a  meeting  for  organtaatioo  and  the  election  of  the  following 


Direeior,  Dr.  W.  S.  W.  Ruscheoberger ;  vice-diri»cior,  Tboe.  Meehan  \ 
oooeervator,  C.  F,  Parker;  recorder,  Isaac  Bnrk  j  treasnreri  Jose  O. 
Sdittnmel ;  secretary,  Dr*  LeHmao. 

Dr.  f^iily  again  called  attention  to  the  remains  of  fossil  whales  from 
Ashley  River  dt;{iosits  and  eihibited  another  s)iecinien  IVom  the  Ceo- 
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tennial  Exposition,  for  which  tho  name  Proroziphius  conope  was  pro- 
posed. A  fragment  of  a  skull  of  Squalodon  from  the  same  collectioD 
was  also  exhibited.  The  remarkable  admixture  of  fossils  of  different 
geological  ages  in  these  deposits  was  again  alluded  to. 

A  tooth  of  a  Megalodon  shark,  measuring  six  and  seven  tenths 
inches  long,  was  described,  and  the  opinion  advanced  that,  comparing  it 
with  teeth  of  existing  sharks,  it  probably  had  belonged  to  ao  individual 
upwards  of  one  hundred  feet  in  length. 

Professor  Cope  recorded  having  seen  remains  of  a  cretaceous  verte- 
brate from  the  deposit  spoken  of  by  Dr.  Leidy.  It  belonged  to  the 
sixth  genus  of  the  order  Pythonomorpha  and  was  described  onder  the 
name  of  Cyclotomodon  vagrans. 

Professor  Cope  also  exhibited  and  described  a  fossil  fish  from  the  cre- 
taceous formation  of  Nebraska.  The  structure  of  the  mouth  was  that 
of  the  sofl-rayed  fishes,  and  the  other  characters  ally  it  to  the  group  to 
which  belong  the  mullets.  The  dentition  and  the  structure  of  the  caudal 
fin  were  described  and  the  name  Anogmius  aratus  was  proposed  for  the 
form. 

California  Academy  op  Sciences,  San  Francisco.  —  April  Sd, 
Professor  Davidson  read  the  first  of  his  series  of  papers  on  irrigation, 
harbors,  and  engineering  in  Europe  and  Asia,  giving  the  results  of  per 
sonal  observation.  The  paper  was  devoted  to  Indian  irrigation,  and  wss 
rich  in  interesting  details,  and  in  the  value  of  its  conclusions  applied  to 
the  necessities  of  artificial  water-courses  in  California.  The  lecturer 
said  that  the  Indian  canals  had  not  paid  private  capital,  and  the  expense 
had  been  assumed  by  the  government,  which  is  projecting  and  building 
a  magnificent  system  of  irrigating  works. 

Dr.  Hale,  a  visitor,  related  an  instance  of  "mimicry"  which  he  ob- 
served in  the  Santa  Cruz  Mountains.  It  was  a  milk-white  spider,  in 
shape,  size,  and  color  the  exact  counterpart  of  the  flower  Medrono. 

April  18th.  Captain  Bryant,  United  States  Treasury  Agents  who  if 
stationed  on  the  Aleutian  Fur  Seal  Islands,  was  present,  and  gave  a 
brief  history  of  the  habits  of  the  seals  and  the  manner  in  which  they  are 
caught.  Notwithstanding  the  slaughter  of  one  hundred  thousand  annually 
by  the  Alaska  Commercial  Company,  the  legal  limit  under  the  company *8 
lease  from  the  national  government,  a  careful  calculation  shows  that  the 
seals  are  increasing,  as  compared  between  the  year  1869  and  the  past 
season,  five  per  cent,  in  number.  The  revenue  of  the  government  from 
this  source  is  $325,000  per  annum,  being  nearly  five  per  cent,  on  the 
amount  paid  for  the  territory  of  Alaska. 

Boston  Society  of  Natural  History.  — June  7th.  Communica- 
tions were  read  by  Dr.  \V.  K.  Brooks  on  The  Separation  of  the  Sexes  in 
Sal[)a  by  means  of  Natural  Selection  ;  by  Professor  A.  Hyatt  on  Old  Age 
among  the  Ammonites  of  the  Oolitic  Formations ;  and  by  Mr.  W.  0. 
Crosby  on  the  Geology  of  Eastern  Massachusetts. 
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Mr*  George  F. 

^^^tinz  read  a  Dote  ou  tlio  Phci&pburu*oct}ce  of  Poctolite,  im  ilUtinguiiihiiig 
^Hl  from  the  ZeoHieft.  One  of  Uie  memlxsni  exUibited  u  jicriesi  of  Grmp* 
^Vlaliusi  frmu  th$  abalet  of  Narman't  Ki]U 

^  III  a  iMipor  on  Um  Causes  of  the  Cold  of  the  lee  Period,  Dr.  New 
berrj  reY^cw^Bd,  horn  m  goologtsi's  sutidpointy  the  theories  propceed  lo 
AoooQliI  for  thm  oold  of  llie  ice  period.  He  said  these  theoriee  formed 
two  mtmgonim  :  ooe,  the  oosinicad  ;  the  other,  the  terrentrin). 

lu  the  finU  the  Gltciftl  Period  U  ettributed  to  astrouaoilniil  aetisea, 

such  as  variAtioti  in  the  eccentricity  of  the  earth's  orbit,  in  the  angle  of 

the  axbaf  the  earth  with  the  ecliptic,  or  in  the  quantitj  of  brat  received 

■^^H  the  sun,  the  passiige  of  the  earth   through  cold  spaces    in    the 

^Hj^Rrae,  etc.     The  discussioo  of  these  theories  he  left  to  the  nstrun- 

^Rnar  and  aaathematteian. 

The  terrestrial  theories  considered  were  those  of  Ljeli  and  Hans,  iti 
which  the  cold  n(  the  Gl^ial  Perio<l  is  ascribed  to  a  peculiar  diAtribu- 
lloa  of  land  and  water,  tho  land  being  aiippoted  to  be  high,  bitMul,  aad 
ooDtlnuoits  in  the  arctic  regions,  forming  great  condensem  of  atmospheric 
moisture,  and  harriei^  eicludiug  the  tropical  corrents  from  the  arctic 
•aa$  and  Uie  theory  of  ProfcAsor  Itenry,  which  ascribes  tlm  great  ei- 
Dn  of  glaciers  in  the  polar  regions  to  a  Urge  ainount  of  moisture 
ttrown  into  the  air  in  the  tropics  by  volcanic  ageuey.  Both  these  ihee* 
»  however  plausibU%  are  based  on  conjecture  only,  and  are  not  sup* 
Drted  but  are  opposed  by  known  facts. 

For  example,  in  the  Tertiary  Period  the  climate  oter  the  arctic  regions 

as  mild  as  thai  of  our  Middle  and  Southern  States.     A  luxuriant 

forest  covered  n relic  Americii,  —  Greenliuid,  Iceland,  etc.,  —  in  which 

isero  the  tu)ip*tree,  magnolias,  deoiduous  cypress,  and  other  plants  now 

growing  in  the  United  States.     At  this  time  the  land  was  broad*  for 

tktito  are  almost  no  marine  Tertiary  deposits  in  the  arctic  regions,  and 

thefw  was  laud  connection  between  Aouirica  and  Asia,  and   between 

^  Ataerioa  antl  Europe,  forming  barriers  which  most  have  ejiduded  trop- 

^Hsttl  ooean  eurrents  &om  the  polar  sea.     On  the  other  hand,  the  laud  of 

^■he  Iropioal  fegions  in  Tertiary  times  was  low,  for  we  finti  mariita    ler- 

^Ifttfiea  bordeHng  or  covering  the  oonltiieiits  and  islands. 

There  is  no  evidence  thut  the  arctic  lands  were  high  and  brotid  in  the 
Ice  Porio<lt  but  during  at  least  a  portion  of  this  period,  Greenland,  £n* 
gland,  and  Sciindinaviu  were  much  lower  than  now.  At  thrj  same  time 
thr  tropical  lands  were  apparently  near  their  present  level. 

The  objections  to  the  volcanic  theory  are  that  we  have  no  evidenoe 
of  unusual  volcanic  action  in  the  tropics  during  the  Qiiaternary  age, 
and  it  i&  not  certain  that  the  production  of  a  great  amount  of  vapor 
tlief^  would  produce  glaciers  in  the  arctic  regions,  as,  when  ascending 
to  the  height  of  a  few  thousand  feet,  the  vapor  would  be  locally  prodp- 
itatad.  The  transfer  of  heat  luid  moisture  from  the  tropics  to  the  (loles 
ii  chiefly  through  oceanic  and  not  through  atmospheric  eurrents. 
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For  the  reasons  given,  the  terrestrial  theories  were  regarded  as  inad- 
equate, and  the  conviction  was  expressed  that  we  must  look  to  some  as- 
tronomical cause  for  an  explanation  of  the  phenomena  of  the  Ice  Period 

May  15th.  Mr.  I.  C.  Russell  read  a  paper  on  the  Ancient  Glaciers 
of  New  Zealand,  and  Mr.  A.  A.  Julien  remarked  on  the  Search  for 
Flint  Implements  in  the  Valley  of  the  Saone. 

May  29th.  The  following  papers  were  read :  On  Determinations  of 
Specific  Gravity  by  the  Arabians  of  the  Twelfth  Century,  by  Dr.  H.  C. 
Bolton ;  Notice  of  Recent  Investigations  as  to  a  Change  of  the  Earth's 
Axis  at  the  Close  of  the  Tertiary,  by  Professor  B.  N.  Martin. 
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PLAIN,  PRAIRIE,  AND   FOREST. 

IT    PEOP.   J.   D.   WHITJIEV. 
PAKT   !• 

spite  of  all  that  has  beea  written  in  regard  to  the  distri- 
bution of  forestH  on  the  North  Anierican  ooutinent,  and  the 
igtn  of  those  treeless  plains  to  which  the  name  of  prairie  is 
jlTen^  the  subject  is  one  possessing  a  great  deal  of  interest,  sinoe 
is  far  from  being  any  onanimity  of  opinion  aboat^tbo  ra- 
rioQs  points  which  are  involved  in  it«  The  publication  of  Pro* 
ar  Brewer's  map,  showing  in  five  degrees  of  density  the  dis- 
ributton  of  woodland  within  the  territory  of  the  United  States, 
and  which  is  one  of  the  series  of  charts  included  in  General  Walk- 
er** Statistical  Atlas,  seems  to  offer  a  convenient  occasion  and 
Eouse  for  reverting  to  tlie  subject  of  the  physical  conditions  in* 
luencing  the  growth  of  forests.  This  has  long  l)een  a  favorite 
ae  with  the  writer  of  the  present  article,  and  during  the 
sty  years  which  have  elapsed  since  he  has  published  any- 
in  regard  to  it,  he  has  had  many  opportunities  of  making 
observations  on  the  distribution  of  plain,  prairie,  and  forest  within 
[orders  of  the  United  States,  having  crossed  the  continent 
times  by  various  routes  lying  between  Wisconsin  and 
9uri.  In  these  joumeyings  he  has  availed  himself  of  the 
^excellent  sections  afforded  by  the  various  railroad  lines  crossing 
the  States  of  Indiana,  Illinois,  Iowa,  and  Missouri,  accumulating 
observations  which,  taken  in  connection  with  those  previooaly 
made  during  several  years  of  detailed  geological  work  in  the 
heart  of  the  prairie  region,  enable  him  to  speak  from  personal 
knowledge  of  a  wide  extent  of  country,  embracing,  indeed^  a 
^^um  portion  of  that  area  of  mingled  forests  and  prairies  to  a 
^^^^wion  of  which  this  article  is  to  be  chiefly  devoted* 

The  use  of  the  word  *'  prairie,' *  which  corresponds  very  nearly 
with   our   ^^  meadow,'*  meaning  a  grassy,  treeless,  nearly  level 
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area,  dates  back  to  the  days  of  the  very  earliest  explorers  of  the 
Mississippi  Valley.  Father  Hennepin  describes  the  prairies  along 
the  Illinois  River  exactly  as  any  other  observer  would  now 
do.  He  says,  *'  EUe  [the  river]  est  bord^e  de  cdteaux  [bluffs] 
dont  la  pente  est  couverte  de  bois  et  de  grands  arbres.  Qoand 
on  est  sur  ces  cSteaux,  on  d^couvre  de  belles  prdries  k  perte  de 
vfie,  gamies  d'espace  en  espace  de  petits  bois,  qui  semblent  avoir 
6t6  plantez  exprds."  The  distinction  between  prairie  and  plain 
is  one  which  has  come  gradually  into  existence  as  the  routes  of 
the  emigrant  and  the  explorer  have  extended  themselves  farther 
and  farther  to  the  west.  Every  one  knows  that  the  "  Prairie 
States "  are  those  lying  contiguous  to  the  Mississippi,  on  both 
sides,  from  Minnesota  and  Wisconsin  down  to  Arkansas,  and 
that  Illinois  and  Iowa  are  typical  prairie  regions.  All  under- 
stand what  the  phrases  "  crossing  the  plains,"  and  "  out  on  the 
plains,"  mean ;  and  no  Western  man  would  confound  the  terms 
prairie  and  plain.  When  we  reach  the  Rocky  Mountains,  and 
find  grassy  areas  distributed  among  the  ranges,  we  learn  that 
they  are  there  called  "  parks  "  and  "  holes."  This  is  true,  at 
least,  for  the  central  portion  of  the  country,  in  Colorado  and 
Utah  ;  farther  north,  in  Dakota  and  Montana,  the  term  prairie  is 
also  in  use. 

For  our  present  purpose  it  is  unnecessary  to  trace  the  gradual 
disappearance  of  the  forests  as  we  proceed  west  from  the  well- 
wooded  region  of  the  Appalachian  ranges  and  the  Great  Lakes. 
That  the  distribution  of  woodland  within  our  territory  is  in  gen- 
eral more  influenced  by  the  amount  of  moisture  or  the  quantity 
of  rain  which  falls  than  by  any  other  cause  is  admitted  as  a  fact 
beyond  dispute.  A  comparison  of  the  Smithsonian  rain-charts 
with  Professor  Brewer's  map  shows  this  at  once.  An  interest- 
ing article  might  bo  written  on  the  distribution  of  the  forests 
over  the  vast  region  west  of  the  Rocky  Mountains,  but  with  that 
we  have  not  now  to  do.  It  is  to  the  prairie  region  pi-oper  that 
we  propose  to  devote  the  present  article. 

The  prairies  lie  between  the  forest-covered  portion  of  the 
country  and  the  plains ;  hence  the  idea  which  seems  so  firmly 
fixed  in  the  minds  of  many,  that  prairie  and  plain  are  the  same 
thing  ;  or,  rather,  that  one  is  simply  passage  into  the  other,  the 
prairie  being,  so  to  speak,  the  incipient  plain.  It  will  be  neces- 
sary, therefore,  at  first,  to  show  that  there  is  an  essential  differ- 
ence between  the  two  kinds  of  surface,  and  that  their  juxtaposi- 
tion is  quite  accidental,  or  certainly  depending  on  other  canses 
than  those  to  which  it  is  commonly  attributed. 
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Tbo  pmirie  b  a  beavily-grassod  area,  destitate  of  forest  growth, 
bat  eodatang  in  tho  midet  of  a  wooded  n^gion,  wliero  the  cUma- 
tologioal  oc»iiditioiui  art*  favorable  to  the  growth  of  timber,  but 
whifS  ooine  other  oaiiso  than  the  want  of  suffieiitnt  moisture  has 
operated  to  prevent  this  growth*  To  illudtrace  how  charactiT 
aod  distribution  of  forest  and  prairie  are  inde(»endent  of  elimato* 
logical  conditions,  k^t  us  take  the  Stiito  of  Wtiiconmn,  which  has 
an  area  of  about  fifty-four  thotiaaud  square  mile^^  the  ninetieth 
meridian  parsing  nearly  through  its  centre.  The  northern  por- 
tion of  the  SUite  belongs  among  the  most  densely  wooded  regions 
in  thi^  country.  Thio  heavily -timbered  belt  extends  from  l^ike 
(fh  to  the  forty-fifth  parallel.  The  sugar-maple  is  the 
ijg  tree.  South  of  this  is  a  n*gion  of  pinei^,  not  us 
liiekly  crowded  together  as  are  the  trees  in  the  rc^on  to  the 
Drib,  but  constituting  tine  forests;  still  fiirther  south,  and  occu- 
^•ing  the  whole  area  south  of  the  Wisct^nsin  Hiver,  is  a  region  of 
ningled  forest  and  prairie,  the  treee  being  chiefly  oaks.  The 
^eause  of  this  peeuliar  distribtition  of  the  tindier  in  Wisconsin  will 
be  notiet?d  farther  on  ;  at  present  it  is  only  desired  that  tUe  atten- 
tion of  the  reader  should  be  called  to  the  entire  want  of  harmony 
this  arrangement  of  forest  and  prairie  with  the  climatolog- 
conditions.  The  Smithsonian  charts  show  a  greater  amount 
of  precipitation  over  the  pniirie  area  than  anywhere  else  in  the 
State.  By  no  amount  of  ingenuity  can  the  ))eeuliarilies  cjf  the 
[^thermal  or  isohyetal  lines  be  made  to  play  in  with  the  marked 
ifferencee  of  the  Tegetation. 
Equally  striking  are  the  changes  which  are  nit^t  with  as  one 
from  the  State  of  Indiana  into  the  adjacent  one  of  Illinois. 
Tim  former  of  these  is  forest-oovered,  woodlands  extending  over 
[>bably  as  much  as  seven  eighths  of  its  area ;  Illinois,  on  the 
der  band,  is  par  exctllence  the  prairie  State,  not  more  than  a 
or  at  the  roost  a  third  of  its  surface  being  covered  with 
iber.  Here^  again,  there  is  nothing  to  coincide  with  the  dis- 
ribution  either  of  rain  or  of  temperature ;  the  division  s«?em8  a 
irely  arbitrary  one  until  looked  at  in  the  light  of  geology. 
These  are  only  two  instances,  out  of  many  which  might  be  cited, 
[»ing  to  show  the  absence  in  certain  regions  of  any  essential 
[^nnection  between  climate  and  distribution  of  forests,  and  these 
raufficient  at  any  rate  to  indicate  the  desirability  of  inquiring 
other  causes  may  exist,  determining,  at  least  to  a  considera- 
ble extent*  the  curious  intermixture  of  grassed  and  timbered 
areas  which  we  find  in  the  prairie  region  proper. 
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The  writer  baa  no  theory  to  pat  forward  on  the  subject ;  he 
has  simply  gone  on  for  years  observing  the  facts,  and  it  is  a  very 
brief  rSsumS  of  these  facts  which  it  is  here  proposed  to  give. 
But  he  will  first  endeavor  to  dispose  of  some  of  the  theories  of 
others,  declaring  that  he  believes  himself  to  have  had  better  op- 
portunities for  observing  in  the  prairie  r^on  than  any  of  the 
writers  who  of  late  years  have  taken  up  this  subject. 

There  seem  to  be  two  prominent  theories  before  the  public 
for  their  choice  in  accounting  for  the  existence  of  the  prairies. 
One  of  these  may  be  very  shortly  disposed  of,  since  it  is  so  at 
variance  with  all  the  facts  that,  as  Mr.  Foster  observes,^  it  is 
^'  worthy  only  of  a  passing  notice."  It  is  to  the  effect  that  the 
prairies  exist  because  the  trees  have  been  burned  off  by  the  In- 
dians I  To  use  the  words  of  Mr.  St.  John,  formerly  State  Geolo- 
gist of  Iowa,  and  one  of  the  most  zealous  upholders  of  this 
theory,  ^^  The  real  cause  of  the  present  existence  of  the  prairies 
is  the  prevalence  of  the  annual  fires.  If  these  had  been  prevented 
fifty  years  ago,  Iowa  would  now  be  a  timbered  instead  of  a 
prairie  State."  There  seem  to  be  some  Western  men  who  are 
not  content  unless  they  can  make  their  country  oat  to  be  not 
only  the  garden  but  the  arboretum  of  the  world.  The  trees  are 
wanting  at  present  over  extensive  areas ;  but  they  mast  once 
have  existed,  otherwise  the  Mississippi  Valley  would  be  or  have 
been  deficient  in  one  of  those  attributes  by  which  an  ideally  per- 
fect country  is  characterized.  As  the  trees  do  not  now  exist, 
they  must  have  been  destroyed,  and,  no  other  agent  being  at 
hand  so  destructive  as  fire,  that  is  had  recourse  to.  The  prairie 
grass  frequently  gets  on  fire  ;  these  fires  have  burned  up  the 
trees !  Why  the  same  conditions  do  not  hold  good  on  the  pres- 
ent forest-covered  States  has  never  been  explained.  Why  the 
fires  have  spread  themselves  only  on  comparatively  level  ground, 
and  spared  the  mounds  and  the  bluffy  sides  of  the  rivers,  is  also 
a  mystery  ;  equally  so  why  they  have  avoided  certain  tracts 
quite  surrounded  by  prairie,  like  the  "  groves "  of  Wisconsin ; 
and,  furthermore,  why  they  have  paid  such  respect  to  the  diffe^ 
ences  of  soils  and  other  geological  conditions.  We  have  seen 
large  areas  of  forest  burned  over,  both  in  New  England  and  on 
Lake  Superior,  as  well  as  in  the  Rocky  Mountains,  but  have  no 
recollection  of  any  of  these  areas  having  become  prairies  in  con- 
sequence.   Once  a  forest,  always  a  forest,  so  far  as  our  experience 

1  The  Mississippi  Valley,  page  76.  Dr.  Newberry  says  the  idea  ii  **  simply  pnerik." 
(Geology  of  Ohio.  i.  30.) 
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goci,  nnliH  the  hand  of  maa  oomea  in  to  interfere  wiUi  nature* 
Mr*  N*  H*  WwdioU,  although  an  advocato  of  f'  iiie  lire 

^ibeory,  aeems  nmoh  impreaaed  with  one  of  thi5  di  s  which 

ireeatitBi  namely,  the  irregularity  with  which  prairie  and  for^ 
ara  iatarmtngled.  Speaking  of  tho  ''  Big  Woods  **  of  Min* 
a  belt  of  timber  some  furty-firii  milca  wide,  running 
am  the  centre  of  the  State  to  the  northern  boundary  of  Iowa, 
lyst  **  The  oxtst4';nce  of  this  great  spur  of  timber,  shooting  «o 
raouth  from  the  northern  forests,  and  its  stiooeasful  resistiince 
against  the  iin?s  that  formerly  must  have  raged  annually  on  both 
sides^  is  a  phenomenon  in  the  natural  history  of  the  State  that 
^challenges  the  scrutiny  of  all  observers."  We  wonder  that  it 
not  led  him  to  senitioiAe  his  own  theoretical  ideas.  Of  the 
cause  of  the  existence  of  these  **  Big  Woods  '*  we  will  speak 
on. 
By  some  writers  on  the  theory  of  the  prairies  it  is  held  that* 
traaa  can  be  artificially  made  to  grow  ujion  them,  therefore 
must  originally  have  been  covered  by  a  forest  vegetation* 
rhia  is  as  if  one  should  argue  that  because  the  western  part  of 
State  of  New  York  is  coverutl  with  flourishing  wheat  fielda, 
because  grain  can  be  raised  there  with  ease,  therefore  that 
:ion  must  liave  been  always  a  towleaa  one  I 
Let  us  turn  now  to  the  other  and  by  fiar  the  most  prominent 
advanced  to  account  for  the  existence  of  tho  prairiiyj.  It 
is  this :  that  these  treeless  plaitis  are  in  some  way  a  product  ol 
the  climatolo^cal  conditions  of  the  country.  The  only  causes 
neeted  with  climate  which  we  can  conceive  of  as  likely  to 
imeiioe  the  growth  of  forests  are  temperature^  force  of  the 
and  nioidtnre ;  if  the  latter  be  the  eSective  agent  in  de- 
iming  the  position  of  the  wooded  re^ons«  then  it  may 
be  through  either  excess^  deficiency,  or  irregular  distribution  of 
le  moisture  that  the  result  is  attained*  In  reganl  to  the  first 
lliese  causes,  namely,  temperature,  we  are  not  aware  that  this 
\  ever  been  suggested  as  having  anything  to  do  with  the  phe- 
[)menon  in  question.  There  seems  to  be  nothing  in  the  distri* 
ition  of  the  isothermal  lines  in  the  Mississippi  Valley  which 
>uld  be  in  any  way  connected  wlUi  the  presence  or  absence  ol 
Dresta,  and  certainly  nothing  ocjnnected  with  the  details  of  the 
ibntion  of  woodland  an<l  prairie  could  be  at  all  exphtined 
ice  to  temperature.  In  regard  to  the  winds,  it  will  be 
]mitte<l  that  these  do  sweep  pretty  severely  over  the  prairie 
dn,  for  the  reason  that  it  is  mostly  flat,  and  therefore  onshel- 
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tered.  That  the  winds  on  the  Pacific  coast  are,  in  placea,  inimi- 
cal to  the  growth  of  forests  seems  very  clear,  but  this  does  not 
seem  to  be  the  case  in  the  Mississippi  Valley,  for  we  often  find 
the  most  abundant  growth  of  trees  on  the  very  spots  which  are 
most  exposed  to  the  force  of  the  blast.  It  is  on  the  rising  ground, 
the  knobs,  knolls,  and  mounds  which  are  scattered  over  the  sur- 
face of  the  prairie,  that  those  isolated  clumps  of  timber,  called 
groves,  are  most  likely  to  be  found.  If  the  force  of  the  wind 
were  essentially  inimical  to  the  growth  of  trees,  we  should  find 
them  thriving,  if  anywhere,  in  the  sheltered  nooks,  and  to  the 
leeward  of  the  northwesters,  that  being  the  quarter  from  which 
the  heaviest  blasts  come.  This  is  not  the  case,  nor  is  there  any- 
thing, so  far  as  we  have  observed,  which  would  lead  to  the  con- 
clusion that  the  force  or  direction  of  the  wind  has  any  sensible 
eflFect  on  the  growth  or  distribution  of  the  timber  in  the  prairie 
region. 

The  only  climatological  cause  for  the  existence  of  the  prairies 
which  is  worthy  of  serious  consideration  in  this  connection  is  the 
distribution  of  moisture,  and  by  far  the  larger  number  of  those 
who  have  written  on  this  question  have  unhesitatingly  asserted 
that  in  something  connected  with  the  rain-fall  was  to  be  found 
the  really  eflBcient  agent  by  which  the  distribution  of  woodland 
and  prairie  has  been  effected.  Exactly  what  this  something  is 
seems,  however,  not  easily  to  be  made  out.  It  must,  as  it  would 
appear,  be  one  of  four  things :  either  the  annual  rain-fall  is  on 
the  whole  deficient,  or  it  is  not  favorably  distributed  through  the 
seasons,  or  the  climate  is  subject  to  cycles  of  drought,  or  there 
must  be  an  excess  of  moisture.  In  one  or  other  of  these  cat- 
egories the  influence  of  the  rain-fall  must  be  foimd,  or  if  not  in 
one  single  condition  of  these  here  enumerated,  then  in  some 
combination  of  them. 

Let  us  first  examine  whether  the  average  annual  rain-fall  is 
really  deficient,  so  that  the  absence  of  trees  over  a  considerable 
portion  of  the  Mississippi  Valley  may  be  referred  to  this  as  a 
cause.  And  to  settle  this  question  we  have  no  better  method 
than  that  of  comparison  between  the  wooded  and  prairie  regions, 
taking  the  Smithsonian  rain-charts  as  a  basis  for  our  statements. 
These  charts  are,  of  course,  for  many  districts  only  rough  ap- 
proximations ;  for  it  is,  over  a  large  part  of  the  country,  only 
within  a  few  years  that  statistics  have  begun  to  be  collected. 
The  (lata  seem,  however,  to  be  sufficient  for  our  purpose.  If  now 
we  examine  these  charts,  we  find  that  for  the  typical  prairie  region, 
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namely t  Southern  Wiftconsin,  lUinouif  Eaiatern  lowa^  Missouri, 
ATitl  Arkansiifl,  there  in  no  deficiency  oC  rain*fall  indicated.  Be- 
ginning in  the  den»(4y* wooded  region  of  Northctistem  Miuii<», 
and  following  along  through  the  foreat^covered  distrieta  of  North- 
em  New  Hanipsliire  and  Vermont,  New  York,  the  southern 
part  of  Upper  CunacUi,  the  southern  part  of  Michigan^  Ohio, 
Indiana^  and  so  on  as  far  as  the  l>es  Moines  Kivert  we  find 
sfiread  uixm  the  chart  a  uniform  tint  of  color,  designating  an 
annual  ruin-fall,  over  the  whok*  uma  indicated,  of  fix>m  thirty-two 
to  forty-four  inches.  This  same  shado  of  color  extends  down 
rs  almrjst  the  wln»lo  of  the  densely- wooded  Appidachian 
in  l*enns*ylviuiia,  Virginia,  and  North  ancl  South  Caro- 
lina* Looking  at  tlie  curves  which  imperfectly  divide  the  region 
in  question,  giving  a  greater  amount  of  detail,  we  aeo  that  not 
only  is  the  annual  precipitation  in  general  quite  as  great  in  the 
prairie  region  as  in  most  of  the  ordinarily  welUwoodeti  parts  of 
the  country,  but  tliat  when  local  causes  have  witliin  certain  areas 
given  rise  to  an  excess  or  deficiency,  as  compared  with  the  gen- 
eral range  of  from  thirty* two  to  forty-four  inches,  there  is  no 
ponding  difference  in  the  relative  abundunce  or  scarcity  of 
forests.  ThtLB  the  upper  heavily-timbered  part  of  Michigan 
ribows  a  decided  deficiency  of  rain-fall,  while  the  only  region  in 
that  State  in  which  prairies  occur  over  any  considerable  umcmnt 
of  surface,  namely,  the  southwestern  corner,  is  precisely  that 
where  the  amount  of  rain  is  exceptionally  large.  Wisconsin, 
again^  shows  Uie  same  kind  of  anomaly,  for  here  the  prairie 
region  is  seen  to  have  the  largest  amoont  of  precipitation  of  any 
portion  of  tho  State.  Once  more :  in  Iowa,  there  is  a  district 
which  is  almost  entirely  covered  with  forests,  namely,  the  north- 
eastern comer ;  here,  by  a  curious  coincidence,  the  Smithsonian 
charts  indicate  a  decided  deficiency  of  nun ;  while  farther  west^ 
in  a  lino  extending  northwest  from  Iowa  City,  tliere  is  a  large 
area  of  considerable  extent  marked  as  recciring  from  forty-four 
to  fifty-six  inches,  and  over  which,  as  repeated  exploratians  have 

nvinoed  ns,  there  is  no  corresponding  increase  in  the  amount 
of  timber*  Stilt  more  striking  facts  of  the  same  kind  may  bo 
bad  in  abundance  in  Southern  Missouri  and  Northern  Arkansas^ 
a  region  of  abundant  prairies  and  of  precipitation  as  great  as 
hat  of  the  wettt^st  |>art  of  the  Atlantic  coast*  Further  stiite- 
ments  of  this  kind  do  not  seem  to  be  neeeasary  to  justify  the 

inclusion  that  in  the  prairie  region  there  is  no  deficiency  in  the 
annual  amount  of  rain,  and  that  some  other  canee  for  the  absence 
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of  forests  over  a  considerable  portion  of  tbe  MissisBippi  Valley 
must  be  sought  for. 

Let  us  next  inquire  whetber  there  is  anything  in  the  distriba- 
tion  of  the  rain-fall  throughout  the  year  or  from  season  to  season 
which  may  possibly  have  a  peculiar  influence  on  the  v^etation. 
That  this  is  the  case,  and  that  this  is,  in  fact,  the  predominant 
cause  determining  the  existence  of  the  prairie,  is  the  theory  ad- 
vocated by  Mr.  J.  W.  Foster,  at  some  length,  in  his  work  en- 
titled The  Mississippi  Valley.  Mr.  Foster  thus  states  his  views : 
^^  Wherever  the  moisture  is  equable  and  abundant  we  have  the 
densely-clothed  forest,  wherever  it  is  unequally  distributed  we 
have  tiie  grassy  plain,  and  where  it  is  mostly  withheld  we  have 
the  inhospitable  desert."  That  the  last  of  these  three  dicta  is 
true  may  be  at  once  admitted.  No  one  will  deny  that  some 
moisture  is  necessary  to  the  growth  of  vegetation,  whether  it 
consist  of  trees,  shrulos,  or  grasses.  The  other  parts  of  this  state- 
ment, as  we  contend,  are  entirely  erroneous.  And  no  better  in* 
stance  can  be  given  of  the  fact  that  an  equable  and  abundant 
distribution  of  moisture  does  not  always  clothe  the  country  vritii 
dense  forests  than  that  of  the  vicinity  of  Chicago  itself,  where 
Mr.  Foster's  book  was  written.  Here  we  have  one  of  the  finest 
prairie  regions  in  the  world,  absolutely  destitute  of  trees,  and 
yet  in  the  full  enjoyment  of  an  abundant  precipitation,  and  in 
the  immediate  vicinity  of  an  immense  sheet  of  water.  For 
Chicago  itself,  indeed,  the  statistics  of  rain-fall  are  very  defect- 
ive, but  such  as  they  are,  they  are  entirely  unfavorable  to  Mr. 
Foster's  hypothesis.  Points  in  the  immediate  vicinity  of  that 
city,  where  observations  have  been  taken  for  a  series  of  years, 
show  an  annual  average  rain-fall  of  from  thirty-six  to  fifty  inches, 
pretty  uniformly  distributed  through  the  year,  as  will  be  seen 
farther  on.  An  excellent  instance,  on  the  other  hand,  of  a  dense 
growth  of  trees  combined  with  the  most  unequally  distributed 
rain-fall  which  is  possible  is  furnished  by  the  western  slope  of 
the  Sierra  Nevada  of  California,  whose  magnificent  forests  are 
well  known,  as  also  is  the  fact  that  there  is  no  precipitation 
there  at  all  for  six  months  of  the  year,  nearly  the  whole  of  the 
rain-fail  being  limited  to  three  months.  And,  lest  it  may  be 
thought  that  melting  snow  keeps  the  ground  moist  during  the 
summer,  it  may  be  added  that  the  heaviest  forest  belt  of  the 
Sierra  is  quite  below  the  line  above  which  snow  rests  for  any 
considerable  time,  and  that  the  soil  in  that  belt  is  usually  per- 
fectly dry  at  the  surface,  and  even  dusty,  for  six  months  of  the 
year,  and  often  much  more. 
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kFWn  othor  parts  of  Mr.  Foster  s  cbaptera  on  the  origin  of 
pnOit  in  hm  worip  already  ctted,  it  woidd  app<>ar,  boweveri 
MIIb  oemiaderi  tiie  deieitQcy  of  rain  in  the  winter  inontlis  to 
be  tiia  eaBoattal  caase  of  the  absence  of  forests.  He  remarks  as 
loUoirs :  ^  *^  A  region  where  the  annual  predpitatton  is  slightly 
in  eateeas  of  twenty  inches,  I  infer  from  observation,  is  unfavura* 
bte  to  the  growth  of  trees,  even  were  this  moisture  equally  dia- 
tsibiited,  but  where  three  fonrtbe  of  it  is  precipitatiMl  during  the 

Ispfitig  and  summer^  the  grasses  flourish  and  mature  to  the  exdu* 
•bn  of  arborsBoent  forms.**  This  seems  also  to  be  the  theory 
advoeated  by  Dr.  Newberry,  from  whom  we  quote  as  follows:^ 
•*  Those  who  know  anything  of  the  cUmate  of  the  prairie  belt 
know  that  it  is  chnmeterizotl  by  a  deficiency  of  ttinter  rain  and 
SBOw,  and  by  oocasional  though  rare  seasons  of  exoessive  dry* 
^- ness.  The  want  of  winter  rains  to  deeply  saturate  the  ground 
^Kgives  to  the  8uper|icial  hibernating  grasses,  wliicb  may  be  said  to 
live  U|K}n  the  almost  copious  summer  rains,  an  advantage  over 
trees  equal  to  a  victory." 

Let  us  now  examine  this  question  in  the  light  of  the  Smithso- 
nian min-tables  and  Mr.  Sc^hott^s  dis^ctission  of  tlienu  Thin  very 
point  is  taken  up,  under  the  head  of  Annual  Fluctuation  in  the 
Rain*FalK  annual  flaetnalion,  as  Mr.  Schott  ezpliun«  it,  mean* 
the  **  changes  from  montli  to  month/*  He  gives  tlie  typical 
for  the  **  region  embraced  in  the  Hudson  River  Valley, 
Vermont,  and  Northern  and  Western  New  York,"  as  derivHl 
firom  an  aggregate  of  Bve  hundred  and  sixty 'four  years  af  ob* 
serration.  He  also  gives  from  the  records  of  one  hundred  and 
fourteen  years  the  curve  for  "  tlie  Upper  Missiasippi  from  Fort 
Madison,  Southern  Iowa,  to  Fort  Ripley,  Central  Minnesota, 
and  including  part  of  Wisconsin.' *  One  of  these  regions,  as  will 
be  readily  seen,  is  a  region  of  forests,  the  other  of  prairies.  It 
would  be  difficult  to  select  two  districts  in  this  country  of  equal 
area  more  characteristically  situated  for  showing  the  diflerence 
between  the  rain-fall  of  a  wooded  and  of  a  prairie  country.  Yet 
we  find  Mr*  Schott  declaring  that  the  two  curves  thtis  obtained, 
and  representing  t}T>icaliy  the  distribution  of  the  rain*fail  through* 
out  the  year,  '^  do  not  materially  differ.**  In  eacah  case  there  are 
two  maxima,  one  about  tlie  banning  of  the  summer  ami  the 
olber  at  its  end,  and  abo  a  principal  minimum  about  the  begin- 
ning  of  February.    The  only  difference  between  the  two  types 
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is  that  in  the  one  case  one  of  the  maxima  falls  in  September 
and  in  the  other  in  October,  and  that  the  range  is  a  little  larger 
in  the  more  westerly  region.  We  find,  on  examination  of  the 
tables,  that  from  about  forty  to  forty-five  per  cent,  of  the  total 
precipitation  of  the  prairie  region  comes  in  the  autamn  and  win- 
ter months,  and  that  these  conditions  do  not  materially  differ 
from  those  prevailing  in  some  of  the  most  densely-wooded  por- 
tions of  the  country.  To  illustrate  these  points  we  append  a 
table  showing  the  amount  of  precipitation  at  some  of  those  places 
in  the  prairie  region  where  observations  have  been  longest  kept 
up,  with  additional  figures  from  some  portions  of  the  densely- 
timbered  country. 


Peioipitatioh,  hi  Ihchis. 

Spring. 

Summer. 

Autamn. 

Winter. 

To<nl, 
InlnehM. 

Peoria,  111 

10.00 

9.89 

11.49 

11.55 

10.44 

9.72 

9.88 

7.10 

11.92 

11.27 

11.40 

10.70 

12.42 

5.43 

6.49 

5.06 

8.51 

10.34 

11.25 

8.71 

12.04 

12.50 

12.31 

13.63 

10.53 

13.79 

13.04 

13.94 

13.71 

13.04 

7.44 

9.02 

9.59 

9.29 

8.46 

8.68 

8.76 

8.55 

9.45 

9.66 

9.32 

9.38 

10.35 

13.11 

10.40 

8.56 

9.07 

6.48 

8.11 

10.68 

7.41 

7.03 
737 
8.83 
7.48 
8.86 
6.14 
6.48 
5.23 
6.82 
5.70 
7.98 
6.49 
7.65 
6.44 
6.39 
4.99 
4.82 

35.SS 

Ottawa,  111 

Manchester,  111 

Athens,  111 

Pekin,  111 

Winnebago,  III 

Platteville,  Wis 

37.19 
37.79 
39.62 
41.25 
37  83 
39.31 

Dubnque,  Iowa 

Muscatine,  Iowa 

Iowa  City,  Iowa 

Clinton,  Iowa 

Davenport,  Iowa 

St.  Louis,  Mo 

Ontonagon,  Mich 

Marquette,  Mich 

Fort  Brady,  Mich 

Detroit,  Mich 

32.24 
42.88 
43.12 
43.72 
39.46 
42.18 
25.79 
30.01 
30.32 
30.03 

The  last  four  places  are  situated  in  thickly  wooded  regions, 
the  others  are  on  or  near  the  prairies,  and  they  include  nearly  all 
the  localities  in  Illinois  and  Iowa  where  observations  have  been 
kept  up  for  as  much  as  ten  years.  Attention  is  called  to  the  small 
annual  amount  of  rain  in  the  densely-timbered  districts  border- 
ing on  Lake  Superior  and  Lake  Huron,  and  also  to  the  fact  that 
there  the  statistics  of  its  distribution  through  the  seasons  are 
much  more  unfavorable  to  the  growth  of  forests,  according  to 
Mr.  Foster's  theory,  than  anywhere  on  the  prairies. 

In  view  of  the  above  figures  it  may  be  imhesitatingly  affirmed 
that  there  is  no  basis  for  the  theory  that  an  unequal  distribution 
of  rain  throughout  the  year  brings  about  a  treeless  condition  of 
the  surface.  It  is  surprising  that  those  who  maintain  that  a 
deficiency  of  winter  rain  prevents  the  growth  of  trees  should  not 
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Ubmir«  roooUected  thai  over  a  large  part  of  the  forest  region  of  the 
H^b  anil  tifprthf*ti«t  thitro  is,  pmrticiilly  K|Mnikin^,  no  pnx*ipitii* 
I^B  at  all  in  the  wintor^  sijicse  th(^  unow  which  then  fallfl^  to  the 
f«xelujiioti  of  nun,  accumtikU^  on  the  fro^m  imrfjux)  unci  does  not 
bagm  to  wet  the  grtuind  until  spring,  when  it,  to  all  intents  and 
porpooeii^  by  it»  melting  mhU  uo  much  to  th«  iif>rin|?  pnMnpitii- 
[tton,  thns  bringing  the  total  effect  exactly  to  a  pur  with  that 
ia  claimed  by  Dr.  Newberry  as  being  fatal  to  the  exist- 
of  fan»ts. 
When  we  corae  to  examine  into  the  condittonit  of  the  climate 
Sontbem  Mi^aouri  and  ArkauBaa,  which  are  also  regionn  of 
in  pmirii'^,  \\v  find  that  theru  is  still  less  niason  for  advo* 
eating  a  deficiency  of  moisture  as  the  cause  of  the  treeless  <k>ii* 
/  r"  the  surface  than  there  is  fartlier  north  in  the  States  for 

latistic^  have  been  given.     The  tablets  of  the  ruin-hill  are 
[fery  deficient  for  the  region  west  of  the  Misnissippi  and  south  of 
Missouri.     Arkansas^  however,  is  put  down  on  the  Smithso- 
charta  as  lying  chiefly  within  the  belt  of  forty-four  to  fifty* 
ix  iDchea  of  precipitation.    There  are  only  two  stations  where 
ions  have  been  kept  up  for  any  length  of  time;  these 
i?WWiington,  in  longitude  93^  41'  and  latitude  SH**  44%  and 
[Fort  Smithy  on  the  extreme  western  bonier  of  the  State.     At 
places  a  precipitation  of  54,50  and  40.8*1  inches  is  indi- 
Short  series  at  Helena  and  in  Union  County  give  re- 
spectively 81.08  and  74.63  inches,     Helena,  with  this  enormous 
precipitation,  is  the  nearest  station  to  Prairie  County,  of  which 
j^lbe  surface  is  **  mostly  open  prairie/*^     An  ex:imination  of  the 
Smitbaantan  charts  will  show  that  Southern  Missouri  is  also  a 
;ton  of  large  precipitaticm.     Here  there  is  considerable  prairie, 
of  it  in  the  river  bottoms.     The  region  is  a  rough  and 
i  one,  and  the  conditions  of  soil  and  surface  quite  Cf>mpli* 
Gated  with  respect  to  distribution  and  character  of  timber,     lliere 
ia  a  considerable  area  covered  with  a  scattered  growth  of  oaks, 

I  locally  known  as  *'oak  barrens."  These,  however,  do  not  de- 
{»end  for  their  existence  on  any  scarcity  of  moisture. 
^  As  there  is  no  proof  whatever  that  an  cK'casional  year  of 
drought  in  the  pntlrie  region  would  be  a  sufficient  cause  for  the 
sbsence  of  timber,  and  as  there  is,  furthermore,  no  proof  that 
this  region  iti  peculiarly  liable  to  droughts,  it  is  hartlly  necessary 
to  take  this  matter  into  serious  consideration.  It  would  be  ^aay 
to  point  out  regions  on  the  Pacific  coast  and  elsewhere  in  which 
A  D.  D.  Owvii«  First  ArkssiSi  lUpon,  pig*  HI. 
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the  distribution  of  the  rain  from  year  to  year  is  very  oapricious, 
but  where,  none  the  less,  the  forests  are  well  maintained.  Mr. 
Schott's  investigations  give  us  no  authority  for  saying  that  the 
prairie  region  is  more  liable  to  droughts  than  the  region  of  forest 
immediately  adjacent  to  it.^ 

That  an  excess  of  moisture  is  in  general  prejadidal  to  tree- 
growth  must  of  necessity  be  admitted.  This  fact  seems  to  form 
the  basis  of  the  views  of  Mr.  Lesquereux  in  regard  to  the  origin 
of  prairies.  And  to  a  considerable  extent  there  is  a  harmony  of 
opinion  between  us ;  indeed,  the  writer  finds  that  this  gentle- 
man is  the  only  one  of  those  who  have  written  on  the  prairies 
who  has  carefully  observed  the  leading  facts.  Before,  however, 
noticing  his  views,  it  will  be  well  that  the  author  of  this  article 
should  state  exactly  to  what  results  his  own  observations  have 
led  him,  and  what  seems  to  him  the  all-important  consideration 
influencing  the  character  of  the  vegetation  in  the  prairie  region. 
(To  be  concluded  in  the  next  Dumber.) 


CARNIVOROUS  PLANTS. 

BY  PROF.  W.  J.  BEAX. 

nPHIS  is  a  new  term  which  has  lately  been  applied  to  plants 
-^   that  catch  insects  by  various  contrivances. 

In  1768,  over  one  hundred  years  ago,  Mr.  Ellis  discovered  that 
the  Venus  fly-trap,  of  North  Carolina,  catches  insects  by  a  pecul- 
iar construction  of  the  tips  of  its  leaves,  like  a  steel- trap.  Nu- 
merous experiments  have  satisfied  botanists  that  flies  are  not  only 
caught,  but  digested  by  a  fluid  poured  out  by  the  plant,  and  the 
materials  absorbed  into  the  tissues  of  the  plant.  In  1780,  nine- 
ty-five years  ago,  the  sun-dew  QDrosera)  was  found  to  catch 
insects  by  its  sensitive  hairs  with  a  sticky  gland  at  the  end  of 
each. 

DroBera  rotundifolia,  a  common  little  plant  of  our  marshes,  has 
a  round  leaf,  about  the   size  of  a  cent,  sometimes   containing 

1  See  page  158  of  Mr.  Schott's  paper.  He  says,  "  The  observed  succession  of  an- 
nual amounts  of  rain-fall  on  the  Atlantic  coast  from  Maine  to  Virginia,  and  in  the 
interior  of  the  State  of  New  York,  seems  to  be  governed  by  the  same  circumstances  or 
laws,  as  is  evident  by  a  comparison  of  the  curves  of  Type  I.  [Maine  to  Virginia]  and 
Type  II.  [State  of  New  York],  and  indeed  Type  IIL,  region  of  the  Upper  Mississippi 
(Iowa),  bears  some  resemblance  to  these  carves,  but  is  not  yet  sufficiently  developed 

to  be  pronounced  identical  in  character The  remarkable  period  of  droughts 

about  1836,  as  well  as  the  less  conspicuous  or  relative  one  of  1855,  are  common  to  the 
two  regions  [Type  I.,  State  of  New  York,  and  Type  IV.,  region  of  Upper  Mississippi, 
Iowa]." 
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The  glandular  Imim  mave  toward  the  fly 


^igbla^D  amall  flies, 
when  irritated* 

lhim$ra  tonffifolia  lias  a  rery  long,  alender  leaf,  aUo  covered 
with  glandular  haini.  It  rapidly  coils  up  from  the  tip,  catching 
flies,  which  it  devoui^  and  absorbs. 

N firth  America  has  eight  species  of  pitcher  plants  {Sarraeeni* 
ac€<B}  the  leaves  of  which  catch  insects.     They  have  stiil  biurs 
I  pointing  downward,  whicli  prevent  the  escape  of  most  in* 
Some  have  a  sweet  secretion  below  the  opening  at  the  top 
on  the  outside.    Tliis  grows  sweeter  and  sweeter  and  more  abun- 
dant, till  it  oomes  to  the  openingf  to  entice  fooUsfa  flics  to  the 
^^i||al  pit  whence  no  fly  ever  returns. 

^^^■Patesby,  some  years  ago^  thought  thc^se  pitchers  were  an  asy* 
^^iSm  for  insects  to  escape  from  frogs  and  other  animals.  I  have 
here  some  fresh  specimens  of  Sarraeenia  purpurea^  the  only 
pitcher  plant  found  in  Michigan.  Pouchet,  in  his  popular  book. 
The  Tniverse,  speaking  of  this  plantt  says,  ^*  Tlte  leaves  rise 
from  spot  to  spot  at  the  feet  of  tlie  traveler,  and  are  filled  with 
pare  and  delicious  water,  for  the  benefit  of  which  he  is  all  the 
more  grateful  that  he  ia  encircled  by  nothing  but  marshes/'  The 
truth  is^  the  water  abounds  in  rotten  bugs  and  worms* 

Of  Nep€nth4$  there  are  some  tliirty  species,  most  of  which 
Eite  honey  on  some  parts  of  their  pitchers,  to  entice  insects, 
bieh  they  catch  and  devour. 
The  spathe  of  Aloctmaf  it  is  sfud«  catches  slogs  and  destroys 

Pthem  in  a  strong  secretion.    For  a  full  account  of  the  above  in- 
teresting plants,  see  Dr.  Hooker's  Inaugural  Address,  last  year, 
at  the  British  Association,  printed  in  Nature^  x.  866. 
Pin^icula  catches  insects. 

According  to  Mrs.  Treat,  bladderworta  (  Utricidariay  catch  in- 

Atsoria  and  other  small  animals.     These  are  taken  by  strange 

pi  devices  in  the  little  blailders,  which  work  like  some  miniature  eel 

The  animals  are  dissolved  and  contents  absorbed  by  the 

it.    In  addition  to  the  above,  we  have  quite  a  large  number 

of  other  plants  belonging  to  divers  natural  orders,  which  catch 

insects.    Tlie  young  leaves  and  stems  of  Iihododendr<^n  is  one  of 

lliem.    A  species  of  Plumbago  in  the  green-house,  sent  from  the 

Agricultural  I>epai*tment  at  Washington,  has  viscid  hairs  about 

the  flowers,  targe  enough  to  aitch  and  hold  a  common  house-fly, 

even  if  caught  by  one  or  two  legs.    Several  species  of  Palmima^ 

Oupma  ptMCQMa^  some  species  of  PhjjfmlU^  and  SQlanum^  catch 

small  insects  by  sticky  hairs  on  the  younger  portions  of  the  pUint. 
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Many  species  of  Silene  attract,  catch,  and  hold  insects  to  such  an 
extent  that  the  genus  goes  by  the  popular  name  of  **  catch-fly." 

Lychnis  vespertina^  a  kind  of  cockle  sometimes  in  our  wheat 
fields,  also  takes  small  insects.  It  seems  to  digest  them  by  the 
small  glands  at  the  end  of  the  hairs.  We  need  not  necessarily 
suppose  that  they  are  digested  because  they  are  captured  by 
sticky  plants. 

Tlie  large  bud  scales  of  the  horse-chestnut  and  balsam  poplar, 
in  the  spring  of  the  year,  are  often  found  holding  insects  by  the 
sticky  varnish  with  which  the  buds  are  very  copiously  covered. 
We  see  that  the  varnish  may  be  of  use  to  protect  the  inner  deli- 
cate parts  of  the  bud  from  the  inclement  weather,  bat  I  am  una- 
ble to  see  that  insects  are  of  any  advantage  to  the  plant  when  so 
caught.  The  dry  bud  scales  are  sticky  for  a  purpose  which  we 
can  readily  understand.  The  flies  are  most  likely  accidentally 
caught.  Possibly  this  is  the  case  with  some  other  plants  which 
catch  insects  by  a  sticky  secretion  or  other  contrivance.  I  have 
lately  given  some  attention  to  the  Martynia  on  account  of  the 
great  numbers  of  small  insects  which  it  catches  by  glandular 
hairs.  On  August  3d  I  counted  seventy-six  small  Diptera  and 
some  other  insects  on  the  upper  side  of  a  young  leaf  of  about 
four  inches  average  diameter,  and  two  hundred  on  the  under  side. 
The  insects  are  caught  on  all  parts  of  the  plant  which  are  ex- 
posed, on  the  stems,  on  the  calyx  and  corolla,  including  even  the 
throat  of  the  corolla.  Among  a  lot  of  others  was  one  plant  • 
about  three  feet  high,  spreading  three  feet  in  diameter,  which 
according  to  estimate  had  seven  thousand  two  hundred  small 
flies  on  it  at  one  time.  The  hairs  are  very  numerous  all  over 
the  surface.  None  of  them  are  sensitive,  as  I  can  find.  They 
vary  exceedingly  in  length,  from  three  sixteenths  of  an  inch  to 
one  one-hundredth  or  even  shorter.  Some  of  them  have  as  many 
as  ten  cross  partitions.  The  contents  of  these  cells  appear  quite 
clear,  except  one  near  the  top,  next  to  the  top  cell.  This  is  larger 
than  several  of  those  below,  and  contains  chlorophyll.  It  seems  to 
be  something  like  a  gland.  Above  this  is  a  larger  cell,  with  per- 
pendicular stricTa  along  its  sides.  When  fresh  and  undisturbed 
the  top  is  nearly  spherical  and  resembles  a  small  drop  of  dew. 
The  secretion  is  quite  copious  and  exceedingly  viscid,  with  an  un- 
pleasant odor.  I  placed  some  small  fragments  of  raw  beef  on 
the  glands  one  morning,  but  the  sun  seemed  to  dry  them  op, 
much  as  it  did  those  left  on  blades  of  grass  which  had  no  glands. 
I  placed  some  very  minute  portions  on  the  glands  in  a  spot  shel- 
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|tered  from  thi!  direct  rayi  of  the  auti.     In  itotne  cases  tlio  whole 
<if  the  pieoe  of  beef  diMppeared. 

The  emaQ  maeoti  aetm  to  live  but  a  nhort  time,  althoagh  they 

are  touched  by  only  two  to  four  liairfk    The  subetaooe  ieeme  to 

be  soon  taken  out  of  the  insects.     In  my  opinion^  it  is  a  true  in- 

^eeetitotoos  plant.     (Prooeedtngs  Amer.  Attoc.  Adv.  Se.»  iHTfj.') 

f 

^PnpHE  titU^  of  tins  article  is  almost  a  misnomer,  sitice  American 
^•tJ^  xc»i>logical  science  dates  only  from  VlWu  when  Bart<.)n  piili- 
^HSped  his  Memoir  on  the  Fascination  attributed  to  the  Riittli?- 
snake^  while  his  Facts,  Ol^tcrvations,  and  Conjecturefl  on  the 
^■Generation  of  the  Opossum  appeared  in  1801.  These  were  sim- 
^■|)Iy  memoirs,  but  still  t^tlented  pr<.Hluctions  and  not  unworthy  to 
Jbqpo  tlie  century.  Previous  to  this,  John  Biirtram  published  a 
^fsw  zoological  tracts  in  the  Philosophical   Transactions  of  the 

I  Royal  Society  of  London^  the  first  appearing  in  1744,  while  his 
|^)escription  of  East  Florida,  etc,^  was  pnblished  in  London  in 
1769. 
\  John  Bartram  was  bom  in  this  C4>untry,  and  so  was  Barton  ; 
t»ut  the  latter  was,  perhaps,  the  moi*e  genuine  biologist,  and  his 
work  was  so  well  lippreciated  in  England  that  he  was  called  by 
iBwainson  the  "  fatlier  of  nutuntl  history  in  America/*  ITie  first 
century  of  American  zoology  should,  then,  date  from  1796,  and 
it  had  a  worthy  beginning, 

American  systematic  zoology  may  be  said  to  date  from  the 
years  1808-14,  when  the  successive  volumes  of  Wilson's  Omi* 
were  published,  tliough  it  should  be  r^menibfred  that 
fts  born  and  bred  in  Scothmd.     Thus,  with  the  excep- 
iion  of  Bartnim's  and  Barton's  works,  what  we  have  to  say  of 
kmeriean  zocUogy  (including  animal  physiology  and  psychology 
ad  embryology)  covers  only  ii  little  over  half  a  century. 
The  next  work  was  by  Prince  Bonaparte,  on  birds,  a  volume 
[>mplementary   to  Wilson's  great  work,  and  published  in  this 
>antry  in  1825-33, 

But  the  first  general  work  by  a  nativeboni  American  was  Dr. 

Harlan's  Fauna  Aincricima,  published  in  1825.     This 

Buccet^ded  by  Dr.  John  1).  GcKlmairs  work  on  Nortli  Ameri- 

Mammals,  published  in  three  volumes  in  1826-28,   Bartram,' 

1  JuhD  Bajtnun  wu  bom  at  Darby,  in  the  raburU  of  PbdaddpbU. 
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Barton,  and  Harlan  were  bom  in  Philadelphia  and  taught  anatomy 
there.  Godman  was  bom  in  Annapolis,  and  lectured  on  anatomy 
in  three  medical  colleges,  but  not  in  Philadelphia.  On  the  whole, 
American  zoology  took  its  rise  and  was  fostered  chiefly  in  Phil- 
adelphia by  the  professors  in  the  medical  schools ;  and  zoology 
the  world  over  may  be  said  to  have  sprung  from  the  study  of 
human  anatomy,  as  taught  at  the  anatomical  centres  of  Italy, 
France,  England,  and  Germany. 

The  last  half-century  of  progress  in  zoology  in  America  may 
be  divided  into  three  epochs :  — 

(1.)  The  epogh  of  Systematic  Zoology,  during  which  a  few 
physiological  essays  appeared.  To  this  department  of  zoology  a 
most  ^decided  impulse  was  given  by  the  Smithsonian  Institution, 
which  went  into  active  operation  in  1847,  while  the  study  of  the 
fossil  forms  (palseontology)  was  greatly  accelerated  by  the  influ- 
ence of  national  and  especially  state  surveys. 

(2.)  The  epoch  of  Morphological  and  Embryological  Zoology. 
This  period  is  due  to  the  arrival  of  Louis  Agassiz  in  this  country, 
in  1846,  resulting  in  his  lectures  on  comparative  embryology 
and  the  foundation  of  the  Museum  of  Comparative  Zoology, 
where  American  students,  who  were  attracted  by  the  fame  of 
Agassiz,  were  instructed  in  the  methods  of  Cuvier,  Von  Baer, 
Dollinger,  and  Agassiz  himself,  and  zoology  was  studied  from 
the  side  of  histology  and  embryology,  while  palaeontology  was 
wedded  to  the  study  of  living  animals. 

(3.)  The  epoch  of  Evolution,  or  the  study  of  the  genetic  re- 
lationship of  animals,  based  on  their  mutual  relations  and  their 
physical  environment.  This  period  dates  from  the  pubUcation  of 
Darwin's  Origin  of  Species,  in  1859. 

Turning,  now,  to  the  first  epoch,  —  that  in  which  American 
systematic  zoology  took  its  rise,  —  we  find  that  work  was  done 
which  must  necessarily  precede  more  important  studies  on  the 
embryology,  geographical  distribution,  mutual  relations,  and  psy- 
chology of  animals,  and  which  exerts  a  marked  influence  on  the 
classification  of  animals,  which  nowadays  is  equivalent  to  tracing 
their  genetic  relationships ;  for  the  time  is  past  when  the  animal 
world  should  be  regarded  as  comprised  within  separate  sub-king- 
doms, between  which  there  is  no  morphological  or  genetic  con- 
nection. 

The  systematic  works  are  so  well  known  and  our  space  so 
limited  that  we  shall  merely  enumerate  the  names  of  our  chief 
zoological  authors.  In  the  study  of  mammals  the  works  of  Au- 
dubon and  his  predecessors,  already  named,  and  of  Thomas  Jef- 


fefioo^  T.  Say»  J.  Bachinann,  G.  Ord,  S,  R  Btttrd,  T,  OilU 

Hurriaoii  Albti,  J.  A.  Allen,  E.  1).  Copo,  Elliott  Coiiea,  J*  Y. 

jBcmmmoii^  B.  G,  Wilder, aod  W,  S.  Barnard,  should  be  mentioned* 

rith  the  pabH>ntolDgical  ettayfi  of  K.  Harlan*  J.  C.  Warren^  J. 

idy*  Cope*  and  O*  C.  MarBh,  tc^thfir  with  GodiiiAa*B  Ramblea 

u  NaturtilUt  and  L*  H*  Moi^u'i  wi>rk  on  Uio  heavier,  and 

Maya  by  J.  Wyman,  S.  Weir  Mitchell,  J.  C.  DaU 

a,  and  otlicrra* 

kThe   ornithological    worku  of  VVilion*    Bonaparte^   Audubon* 
uttall*  Baird,  Caastn*  and  Cooes*  the  more  recent  gnsat  work  of 
aird*  Brcw<T,  ami   Riclgway,  CouiJa's  Birds  of  the  Northwest, 
id  the   many   dijticriptive   and   biolo^cal   papers  of   other  au- 
thors, such  as  T,  M.  Brewer,  Ord,  J.  P.  Girnud,  J.  K,  Town- 
1,  A.  L.  Hei^rman,  0.  N,  Lawrence,  H.  W*  Gambel*  J,  Xan- 
II,  W,  Hcnshaw,  H.  Bryant*  8.  Cabot,  T.  M.  Trippc,  C,  J* 
laynard,  and  otliern,  with  the  pa|>ers  on  distribution  by  Baird, 
E.   Verrill,  Allen,  and  R.   Ridgway,  together  with  those  on 
ill  birds  by  Marsh  and  Cope*  are  all  worthy  of  comparison 
ith  tlie  best  Euro|>ean  works  and  pa[)eni. 
The  reptiles  and  amphibians  have  been  dcscrilx^d  by  Ilarlan 
J.  E.  Holbrook,  1\  Say,  J,  Green,  Baird,  C*  Giranl,  K,  Hallow* 
ell^  L«  R«  Gibbes,  C.  A.  Lesoeur,  J.  E.  LeContOt  L.  Agassix, 
ltd  Cope,  ani)  an   entire  assemblage  of  forms  in  the  western 
Cretaceous    and   Tertiary   formations   has   been   dimjovered   by 
lidy,  Marsh,  and  C^pe,     The  anatomy  of  the  nervous  system 
Rann  pipieuM^  by  Jeflfrieft  Wyman,   is  a  classic,  as  are  the 
arches  of  S.  Weir  Mitchell  upon  the  Venom  of  the  Rattle* 
snake  and  the  Researches  on  the  Anatomy  and  Physiology  of 
Respiration   in   the  Chelonia  by  S*  Weir  Mitchell  and  G«  R. 
[orehouse. 
The  fishes  of  North  America  have  been  worked  up  by  S.  L^ 
litchell*  Lesueur*  C.  S.  Rafinesfjue*  D.  II.  Str^rer,  J.  E.  Hekay, 
lolbnwik,  Aga^iz,  (linird,  J.  P,  Kirtland,  J.  C.  Brevoort,  Wy- 
lan,  Baird,  (nil,  Cope,  W.  O.  Ayres,  F.  W,  Putnam,  T.  G. 
Tellkampf,  D*  S,  Jonhin,  H,  C\  Yarn>w,  C.  C,  Abbott,  G.  B, 
K.  Bliss,  S*  W.  Garman,  and  others ;  while  the  fossil 
hiivt  been  described  by  J.  IL  and  W.  C.  Redfield,  Leidy, 
"R.  W.  Gibbes,  J,  S.  Newberry,  Cope,  and  <  >.  St,  Jofin- 

In  entomology  the  writings  of  Say,  the  two  LeCtmtes,  F.  E. 

Melsheimer,  N.  Hentz,  T.  W.  Harris*  S.  S.  Haldeman*  R.  von 

Bten  Sacken,  B*  Clemens,  J.  D,  Dana,  G.  Horn*  S.  H,  Scud- 

P.  R,  Chler,  H.  Hagen,  B<  D.  Walsh,  A.  S.  Packard,  Jr., 

X.--JKK  10.  3S 
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A.  R.  Grote,  W.  H.  Edwards,  Henry  Edwards,  Sumichrast,  H. 
C.  Wood,  A.  Fitch,  C.  V.  Riley,  E.  Norton,  J.  H.  Emerton,  C. 
Thomas,  B.  P.  Mann,  and  others,  are  in  most  cases  quite  volu- 
minous, though  mostly  descriptive,  while  the  fossil  forms  have 
been  described  by  Dana,  Scudder,  Meek  and  Worthen,  S.  I. 
Smith,  and  O.  Harger.  Their  anatomy  has  been  studied  by  Leidy, 
Scudder,  and  Packard. 

The  great  work  of  Dana  on  the  Crustacea  of  the  United  States 
Exploring  Expedition  placed  him  next  to  Milne-Edwards  at  the 
head  of  living  authors  in  this  department,  and  his  essay  on  their 
geographical  distribution  is  the  starting-point  for  all  such  in- 
quiries. In  this  connection  should  be  noticed  the  essays  of  Dana 
on  cephalization  in  animals,  suggested  in  the  first  place  by  his 
studies  on  the  Crustacea.  The  North  American  species  have  been 
described  by  Say,  W.  Stimpson,  J.  W.  Randall,  L.  R.  Gibbes, 
S.  I.  Smith,  H^en,  Packard,  and  O.  Harger,  and  the  fossil 
forms  by  Green,  Hall,  Billings,  Stimpson,  and  others. 

The  intestinal  and  higher  worms  have  been  worked  up  by  D. 
Weinland,  Girard,  Leidy,  Wyman,  Stimpson,  and  Verrill ;  and 
of  the  aberrant  classes,  the  Polyzoa  have  been  carefully  studied 
anatomically  by  A.  Hyatt,  the  Brachiopoda  by  E.  S.  Morse  and 
W.  H.  Dall,  and  several  species  of  Tunicata  described  by  C.  A. 
Lesueur,  Tellkampf,  Louis  and  A.  Agassiz,  Verrill,  and  Packard : 
while  their  development  has  been  studied  by  Morse. 

The  Molluscs  of  North  America  have  been  elaborated  by  Say, 
Gould,  Lesueur,  Rafinesque,  Haldeman,  L  Lea,  T.  A.  Conrad. 
C.  B,  Adams,  Stimpson,  the  two  Binneys,  J.  W.  Mighels,  J. 
P.  Couthouy,  E.  Ingersoll,  A.  Agassiz,  T.  Bland,  T.  Prime, 
Morse,  J.  Lewis,  Dall,  Tryon,  Verrill,  R.  E.  C.  Stearns,  Sander- 
son Smith,  and  others.  The  fossil  MoUuscji  of  entire  formations 
have  been  described  by  Hall,  Billings  (of  Canada),  F.  B.  Meek. 
C.  A.  White,  F.  S.  Holmes,  O.  St.  John,  C.  F.  Hartt,  R.  Rath- 
bun,  O.  A.  Derby,  Whitfield,  N.  S.  Shaler,  Whiteaves  (of  Canada), 
and  other  palaeontologists,  and  the  quaternary  species  studied  by 
Holmes,  Dawson,  Stimpson,  Packard,  Verrill,  Matthews,  and 
others.  Their  anatomy  has  been  studied  by  Leidy,  Wyraan, 
Morse,  Dall,  and  W.  K.  Brooks. 

The  Radiates  (including  the  Coelenterates  and  Echinoderms) 
have  been  carefully  elaborated  by  Louis  and  A.  Agassiz,  and 
by  Say,  Stimpson,  E.  Desor,  Ayres,  Macrady,  H.  J.  Clark. 
T.  Lyman,  and  Verrill ;  while  Dana's  elaborate  report  on  the 
Zoophytes  of  the  United  States  Exploring  Expedition  took  the 
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ni^^iest  rank  among  ayatematic  works.     Nuineroua  tomil  forms 

m  Immn  brought  to  Hglit  l>y  IlalK  Billings^  Mei^k,  81iumard« 

hile,  %Vhiifleia,  \V,  H,  KWm,  ()•  A.  Dnrby,  und  other  jmht^on- 

la,  and  the  distribation  of  the  recent  forms  on  both  sides 

€)f  tht?  continent  has  Wen  studied  by  Verrill  iind  A,  Ag5is*iix, 

The  S|>ong«*6  have  U'vn  chirHy  wtudied  by  Chirk  mui  Hyatt  : 
and  the  Protozoa  by  J.  W.  Bailey,  Chirk,  Leidy,  and  Tuttle. 
Jffi*  may  coni^utidaUi  ours<*lvcd  on  the  high  pomtiun  of  our 
tHiutolt^iftt*  in  the  «eientific  worUl*     Tlie    hiboni   of   Jaroes 
Hallf  Meek,  UiUings^  Dawson  (of  Montreal ;  wo  have  included 
Canadian  students    in  this   article),  and  otliers   Jmve   revealed 
(ivbole  platforms  of  life    in  the  Paht*o£oic  rocks;  while  tlie  r^ 
hes  of  Leidy,  Marsh ,  and  Cope  in  the  Tertiary  and  Creta- 
eeons  beds  of  New  Jersey  and  the  West,  and  of  Deane,  Hitch- 
eock,  I^idy«  Wyman,  N«wberry,  Kmmons,  and  Cope  in  Triassic 
I        and  Carboniferous  strata^  ha%*e  been  productive  of  yaluable  re- 
suits. 

The  discovery  of  the  fosnil  bird-like  reptiles  of  New  Jei-sey, 

Nby  I^tdy  and  Cope ;  of  birds  with  teeth  and  pterodactyls  with- 
out teeth  ;  of  lemnr-like  monkeys,  by  Maansh ;  and  the  discovery 
by  Leidy«  Mamh,  and  Cofie  of  conneolang  links  between  living 
I  ruminants  and  ho^-like  forms,  and  between  elephants  and  tapirs  ; 
together  with  the  genealogy  of  the  horse,  and  the  increase  in  the 
sise  of  the  brain  of  living  forms  over  their  Tertiary  ane4.'stor9^  as 
L  elaborated  by  Xfarsh,  all  present  a  maas  of  new  f»icts  bearing  on 
|H  the  evolution  of  life  on  the  American  continent  and  the  general 
"doctrine  of  evolution. 

In  philosopliical  zoology  Dana's  papers  on  CepbaUzation,  and 
Wyman's  views  on  the  Vertebrate  Theory  of  the  Skull,  in  bis 
memoir  on    Rana  pipitUB^  and  his  studies  on  antenKpootertor 
symmetry  in  vertebrates ;  those  of  James  Hall  on  the  suooesaion 
^^f  moUusean  life  in  palaK>zoic  rocks;  and  those  of  Agaasix  on 
ihetic  and  synthetic  types,  and  laws  of  embryological  growth 
^eorrelated  with  the  sutn^ession  of  extinct  forms,  with  other  views 
In  his  Essay  on  Classification,  should  be  here  cited.     The  deep- 
sea  researches  of  I^.  P.  de  Pourtah^s  on  the  coast  of  Florida  enii bled 
liim  to  state  that  *' animal  life  exists  at  great  di?>pths  in  jta  gn-ata 
diversity  and  as  great  an  abundance  as  in  shallow  water.*'     lliis 
was  in   1867,  before  the  cruise  of  the  English  steamer  Porcu- 
pine and  the  researches  of  Carpent^^r,  Th(nniisi>n,  and  Jt^ffreys, 
The    epoch  of  embryology   or   the   developmental   study   of 
inaugumted  by  Agassiz  in  1846,     In  the  publica- 
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tion  of  his  Contributions  to  the  Natural  History  of  the  United 
States,  mainly  devoted  to  the  developmental  history  of  the  radi- 
ates and  turtles,  Agassiz  was  assisted  by  H.  J.  Clark,  who,  under 
his  training,  became  the  best  histologist  our  country  has  yet  pro- 
duced. W.  J.  Burnett,  another  histologist,  was  only  inferior  to 
Clark.  Macrady,  another  of  Agassiz's  students,  published  some 
papers  of  importance  on  the  Acalephs  and  their  mode  of  devel- 
opment. Desor  and  Girard  wrote  on  the  embryology  of  worms. 
Memoirs  of  a  high  order  of  merit  followed,  from  the  pen  and  pen- 
cil of  Mr.  Alexander  Agassiz.  His  embryology  of  the  Echino- 
derms  appeared  between  1864  and  1874 ;  the  memoir  on  the  Alter- 
nation of  Generations  of  the  worm,  Autolycvs^  appeared  in  1862 ; 
his  paper  on  the  early  stages  of  Annelids  in  1866  ;  his  remark- 
able memoir  on  the  transformation  of  Tomaria  into  Balanoglo$9u$ 
was  published  in  1873 ;  and  his  elaborate  embryology  of  the 
Ctenophores  in  1874.  In  1864,  Jeffries  Wyman,  at  the  time  of 
his  death  our  leading  American  comparative  anatomist  and  phys- 
iologist, published  a  memoir  on  the  development  of  the  skate. 
The  beautiful  memoir  of  Hyatt  on  the  embryology  of  Ammon- 
ites was  a  difficult  research,  while  the  brilliant  papers  of  Morse 
on  the  early  stages  of  the  Brachiopod,  Terebratulina^  published 
in  1869-73,  enabled  him,  by  embryological  as  well  as  anatomical 
evidence,  to  transfer  the  Brachiopods  from  the  Mollusca  to  the 
vicinity  of  the  Annelidan  worms.  His  studies  on  the  carpus  and 
ta-rsus  of  enibrAO  birds  sliould  also  be  mentioned.  In  1872  Pack- 
ard published  a  memoir  on  the  development  of  Limulus,  and 
pointed  out  the  affinities  of  its  young  to  certain  young  Trilobites; 
and  he  also  published  papers  on  the  embryology  of  the  Thysa- 
nouvous,  Neuropterous,  Coleopterous,  and  Hymenopterous  insects. 
S.  I.  Smith  traced  the  metamorphoses  of  certain  crabs  and 
shrimps.  Several  entomologists,  as  Harris,  L.  Agassiz,  Fitch, 
Riley,  Scudder,  Packard,  LeBaron,  Hagen,  Cabot,  Walsh,  Saun- 
ders, Edwards,  and  others,  have  studied  the  metamorphoses  of 
insects,  while  the  drawings  in  illustration  of  Abbot  and  Smithes 
Natural  History  of  the  Rarer  Insects  of  Georgia  were  made  by 
Abbot,  who  lived  several  years  in  Georgia.  In  1874  Emerton 
described  the  embryolog)'  of  the  spider,  PholcuB^  and  during  the 
present  year  an  important  memoir  by  W.  K.  Brooks  on  the  anom- 
alous mode  of  development  of  Salpa^  a  Tunicate,  has  appeared. 
We  may,  then,  take  an  honest  pride  in  the  embryological  work 
done  by  American  students ;  for  in  this  department  great  activ- 
ity was  shown  when  scarcely  anything  was  being  done  in  En- 
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gland  or  Fmncef  and  the  United  States  huve  been  for  twentj- 
fire  years  past  only  »ecoDd  in  pmbryological  studiett  to  Oermmny, 
the  mother  of  dc^Tttlopnimtiil  7.cH>l*>gy. 

Of  anthropological  authort,  we  Imve  roora  only  ta  apeak  of 
Morton,  t>avist  E.  (j.  Scinit'^r,  Pickering*  L.  H.  Morgan*  i\gaasiz« 
Nott  and  GliJdon^  Wyman,  J.  I>.  Whitney,  FtHstor,  Jones, 
Abbott,  Berendt,  1-^idy,  Daird,  Dall,  Putnam,  C.  A.  White» 
Kan,  Gillman,  Mi^ip*,  Jackson,  Barber,  tuid  a  number  of  men 
now  in  the  field,  chiefly  of  aboriginal  archay>logy. 

The  third  or  erolntional  epoch  produced  an  original  and  dia- 
tinctively  American  scliool  of  evolutioniBta.  Hyatt's  memoir  On 
tite  Parallelism  between  the  IHflFercnt  Stages  of  Life  in  th«  Indi- 
vidual ami  those  in  the  Kntire  (troup  of  the  Molluseous  Order, 
Tctrabranchiata,  was  published  in  1807,  and  several  papers 
extending  his  views  to  other  groups  of  Ammonites  and  Mollusks 
have  appeared  since  then*  Cope*s  Origin  of  Genera  waa  pub- 
lished in  1808,  and  his  paper  On  the  Method  of  Creation  of 
Organic  Ty]>es,  in  1871.  Hyatt's  views  eeeentially  agreed  with 
those  published  by  Cope,  but  were  less  general  in  tlieir  appli- 
cation. The  theories  of  both  authors  are  based  mainly  on  the 
embryolngical  and  post-embryonic  changes  of  animals,  and  on 
the  idea  thiit  the  different  degrees  of  aaieleration  and  retarda- 
tion of  the  growth  of  the  individual  are  paralleled  by  those  of 
genera,  familii^s,  orders,  and  chissi»s.  This  hypothesis  attempts 
to  account  for  the  origin  of  the  different  groups  of  animals,  and, 
iWe  believe,  will  lead  to  a  more  general  and  fundamental  doctrine 

:ui  natural  selection.  As  Cope  obaervee,  the  law  of  natural 
selection  ^^  has  been  epitomized  by  Spenoer  as  the  ^  survival  of  the 
fittej4t/  This  neat  expression,  no  doubt,  covers  the  case;  but  it 
leaves  the  origin  of  the  fittest  entirely  untouched,"  and  he  ao- 
cordingly  seeks  for  the  causes  of  the  origin  of  the  filtewt.  Here 
also  should  be  mentioned  the  writings  of  Baird,  Allen,  and  Ridg- 
way  on  the  laws  of  geographical  distribution  and  elimatic  varia- 
tion in  mammals  and  birds,  which  have  revolutionized  our  nomen- 
clature in  these  classes^  and  bear  directly  on  the  evolution 
1  '    ^is,     8|HH*iHl  attempts  t/O  aacertJiin  the  probable  ancestry 

-  American  mammals  have  been  made  by  Gill,  Cope,  and 
Marsh;  of  cephalopod  mollusks^  by  Hyatt;  of  inseeta,  by  Pack- 
ard ;  and  (»f  bnichio|>o<l  wormn,  by  Morse. 

Contributions  to  the  dm-trine  of  natural  selection  have  been 
ma<le  by  Dr,  W.  C*  Wells,  Itatinesque,  Haldeman,  Walsh,  Riley, 
Morse,  Brooks,  and  others. 
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Such  has  been  the  progress  of  zoology  in  the  United  States 
within  less  than  a  century.  Its  future  progress  will  in  part  de- 
pend on  the  attention  paid  to  it  by  medical  students,  to  whom 
we  may  look  for  treatises  on  histology  and  embryology.  At 
present  there  are  no  histologists  in  the  United  States  who  have 
published  special  monographs.  When  professorships  of  zoology 
alone  are  established  in  our  colleges  (at  present  mineralogy, 
botiiny,  zoology,  and  geology  are  often  taught  by  a  single  per- 
son) competent  science-teachers  will  arise  for  our  higher  schools, 
and  the  science,  we  may  hope,  will  be  cultivated  with  something 
of  the  thoroughness  of  the  German  methods.  At  present  we  are 
not  so  greatly  behind  France  and  England  as  we  were  twenty 
years  ago.  There  is,  however,  danger  that  Russia  will  outstrip 
us,  and  we  are  about  on  a  level  with  the  Scandinavians  and  the 
Dutch. 

With  our  energy  and  native  ability,  and  the  aid  of  well- 
endowed  colleges  and  museums,  we  may  hope  hereafter  to  com- 
pete even  with  Germany.  The  development  of  any  branch  of 
science  is  largely  dependent  on  individual  students,  and  every  op- 
portunity should  be  afforded  young  men  of  promise  of  devoting 
their  time  to  original  research.  Specialists  are  sadly  wanted  in 
a  country  like  ours,  where  the  tendency  is,  perhaps,  rather  to  the 
production  of  mediocrity  than  of  genius. 


THE     MISSING    LINK    BETWEEN    THE    VERTEBRATES 
AND  INVERTEBRATES.^ 

T^HE  views  which  Dr.  Dohrn  has  recently  put  forth,  as  to  the 
-■-  details  of  the  steps  by  which  the  vertebrate  stock  arose  out 
of  iin  ancestry  not  very  much  unlike  the  existing  Annelids,  are 
of  sucli  interest  that,  notwithstanding  previous  reference  to  the 
subject,  no  apology  is  needed  for  presenting  the  readers  of 
Nature  with  a  condemsation  of  the  main  argument  contained  in 
The  Origin  of  Vertebrata. 

Dr.  Dohm  first  draws  attention  to  the  correspondences  be- 
tween vertebrate  and  insect  embryos,  which  have  been  too  httle 
regarded  in  consequence  of  our  designating  the  nervous  side  in 
the  one  as  dorsal,  in  the  other  as  ventral.  Yet  the  facts  that,  in 
both,  the  nervous  system  is  developed  on  tlie  convex  side  of  the 
embryo  and  acquires  a  strong  convex  flexure  anteriorly,  and  that 

1  Der  Ursprung  dcr  Wirbelthicre  und  das  Princip  des  F unction wcchsels :  Genei- 
lopfischo  Skizzcn.     Von  Anton  Dohrn.     (I^ipzig  :  Engelmann.) 
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[the  body-cAvity  is  finally  closed  up  on  the  side  of  the  body  oppo- 
iiitr  tt*  tlio  nMrvoufl  system,  paint  to  a  comip'  *n  at  a  oom- 

|Ijnrtitivi4y  high  leToL     The  i»urfm^^  of  tlit»  iin  lich  b  called 

I  ventral  is  determined  by  the  prest^UL^e  of  the  mouth  on  that  sur* 
tfnt^  I  &ni\  if  any  vortebratea  had  a  month-opi^iun^  hetwi'cn  the 
^iiun  and  ilw  spinal  cr^rd  on  the  dorsid  i&urftice,  that  dorsal  ^lu* 
bust  would  n«H?e$i6Mrily  b«^come  vi^ntraU  Since,  moreover,  the 
I  ancestors  nf  tho  \ ertebrata  must  have  had  a  nenroos  ring  sur- 
Irouading  thiur  i^ullot,  it  would  app^^ar  more  nMi8onable  to  m\>- 
the  mouth-opening  had  been  changed  in  the  course  of 
db¥«lopment  than  that  the  situation  of  the  ni^rrous  centres  had 
I  hmn  altered.  We  artt  thtii»  IchJ  to  kxik  for  traces  of  an  old 
8icmth-o|)ening  on  that  surface  of  tlie  early  vertebratei  which 
H  cvim^^pondiMl  to  ivur  dorsnl  surfacet  and  to  seek  reaaona  for  re* 
^K|{arding  our  pi^eaent  mouth  iis  a  com{)aratively  modern  develop- 
^BlMnt. 

^m  t)r*  Dohm  bttlieves  that  tho  old  mouth  paaeed  through  the 
^^  nitrvous  centres  between  the  crura  cerebeUi,  or,  more  accurately, 
'  in  the  foasa  rhomboiduji,  or  fourth  veutricU^  which  in  remarkable 
l^ft  lor  Inn  rig  of  gre^iti^r  pro]K)rtiouate  size  early  in  development,  and 
^Kaftarwardfi  undergiiing  retrogreflflion.  At  an  inirly  stage  we  only 
l^phttd  to  conceive  a  slit  to  be  made  in  the  nerve  tulie  at  the  bot- 
^  torn  of  Uie  fossa  rhomboidea,  in  order  to  furnish  a  suitalfle  pas- 
sage into  tlie  alimentary  canal.  His  first  reason  for  regarding 
the  vertebrate  mouth  as  a  modern  structure  is  that  it  ariiiea  so 
f  extraonlinarily  late  in  development*  The  embryunic  body  ia 
^B  almost  completely  framed,  all  the  great  systems  are  efltablished, 
l^^llie  circuhition  ia  in  active  operation*  white  aa  yet  there  is  no 
^  mouth.  Again,  the  mouth  doea  not  ariae  in  the  [)Ofiition  in 
^  which  it  permanently  remains  in  the  great  majority*  It  under* 
goea  Ci>niiiderabte  shifting  forwards.  Only  in  the  Si^iicliiana  and 
j  Ganoids  doea  it  retain  its  primttive  aituation.  Moreovert  the 
wimdy  of  development  ia  ateadily  tending  to  eatablish  the  idea 
the  mouth  of  vcrtobralea  is  homtxlynamoua  with  the  gill* 
clefts.  It  is  limited,  like  them,  by  a  pair  of  archea,  Uee  juat  in 
front  of  tho  tirat  pair  of  gill-olefta,  arises  simultaneoualy  with 
I'tliem  in  the  embryo,  and  opena  into  the  alimentary  canal.  A 
noe  at  the  Tentral  aurfaee  of  a  Ray  ahowa  the  Ukeneaa  of  the 
Lntouih  to  a  pair  of  ooaleaced  gill-clef  ta.  Conaequently,  it  beoomea 
rprobable  that  the  preaent  mouth-opening  once  etziatad  and  funo- 
ktiooed  aa  a  gill-cleft ;  that  at  a  certain  period  in  the  aacending 
^dewlopment,  both  tlie  old  and  the  new  months  supplied  nourish- 
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ment,  that  the  latter  gained  the  predominance,  and  that  finally 
the  old  mouth  became  aborted. 

The  next  problem  attacked  is  the  origin  of  the  gill-clefta.  A 
very  elaborate  account  is  given  of  the  supposed  process  by  which 
the  external  gills  and  segmental  organs  of  Annelids  were  meta- 
morphosed into  the  gills  and  gill-clefts  of  vertebrates  and  the 
skeletal  elements  connected  with  them.  The  great  difficulty 
which  Dr.  Dohm  confesses  in  this  matter  is  the  connection  of 
the  inner  extremities  of  the  segmental  organs  with  the  wall  of 
the  alimentary  canal.  But  if  this  be  granted  it  is  comparatively 
easy  to  understand  how  the  shortening  and  widening  of  the  s^- 
mental  organs  might  give  rise  to  gill-cavities  such  as  those  of  the 
Selachians.  The  process  by  which  Dr.  Dohm  conceives  that  the 
limbs  of  vertebrata  might  have  been  developed  from  two  pairs  of 
gills  in  Annelids  is  a  greater  evidence  of  ingenuity,  though  it  is 
to  be  expected  that  it  will  be  viewed  rather  incredulously. 

It  follows  from  the  view  of  the  origin  of  vertebrates  thus  ex- 
pounded that  Amphioxus  loses  much  of  its  interest,  for  there  is 
no  place  for  Amphioxus  among  Annelids,  nor  among  the  primor- 
dial vertebrates ;  it  lacks  almost  all  that  they  possess.  Yet 
nothing  can  be  gained  by  excluding  Amphioxus  from  the  verte- 
brates ;  for  it  is  so  connected  with  the  cyclostome  fishes  that  it 
cannot  be  placed  at  any  great  distance  from  them  ;  while  on  the 
other  hand  it  is  so  related  to  Ascidians  that  the  latter  must  be 
included  among  the  vertebrata. 

Dr.  Dohrn  then  proceeds  with  a  long  argument  to  show  that 
the  cyclostome  fishes  are  degenerate  from  a  higher  type  of  fishes, 
and  that  Amphioxus  is  a  result  of  still  further  degeneration.  He 
shows  how  their  mode  of  life  necessitates  many  of  the  mollifica- 
tions they  have  undergone,  and  that  the  diversities  of  the  details 
of  structure  in  cyclostomes  are  inconsistent  with  their  being 
viewed  as  representing  stages  in  upward  development.  Finally, 
the  larva  of  Ascidians  is  represented  as  a  degenerate  fish  —  a  de- 
generate cyclostome,  possibly  —  which  carries  to  the  extreme  all 
the  departures  of  the  latter  from  the  fish-type.  The  most  im- 
portant element  in  this  degeneration  results  from  the  fact  that 
Ascidians,  instead  of  being  attached  to  fishes  or  to  any  object** 
from  which  they  can  derive  nutriment,  are  fixed  to  stones,  plants, 
etc.,  or  to  such  parts  of  animals  (cephalo-thorax  of  crabs,  tubes  of 
tubicolous  annelids)  as  do  not  afford  them  nourishment.  Conse- 
quently they  have  lost  the  old  mouth  in  the  organ  of  attachment, 
homologous  with  that  of  all  vertebrates,  and  have  developed  a 
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Qtw  one,  hotnologoiiii  xritli  the  nssal  pMtiigi»  of  Mfxine*  Tbtis 
wo  can  expUiit  the  aBtoniahiug  fact  that  tbe  roouth-openinf^  of 
the  Asctdian  larva  luis  h  cotiimunicjaion  witii  t\m  fore-wall  of  thr 
MO-ciilled  cvrcbml  Yosiele,  It  is  the  Inst  veatige  of  the  openingsi 
in  the  na^al  wics  by  which  the  olfactory  nerve«  entered. 

Tho  most  patent  objeiaiuu  to  Dr.  Duhrn*d  viow  about  Amphi* 
OXU8  ia  thiit  it  fails  to  account  for  the  development  of  a  many- 
B^mented  r^Ajiinitorj^  apparatun  fi»  a  dcgijnenitioii  from  a  hij^Iii'r 
animal  with  a  small  niniib4«r  of  |rill.ar«:hes.  It  would  iip{H*ar  far 
more  n'lisonable  to  suppose  Araphioxus  to  be  a  degeneration  from 
a  much  lower  eleTatiou  than  the  cyclostomo  type,  natni'ly,  from 
Aome  stage  where  thn  rmptnitory  apparatus  rntaitied  th<*  tnulti* 
•arial  chamcter  derived  from  its  Annelid  forefathers. 

The  key-note  «if  thi^  author's  reuw^ninj^  is  to  Im  found  In  th<^ 
prinnple  of  transformation  of  function  (^Fumrtionttwrihsel)^  on 
which  he  lays  great  stress*  He  states  it  as  follows :  The  tnuis- 
f  n  of  an  organ  happnis  thnm{*h  a  »uiHH*s8ton  of  fum*tions 

i  ,,  charged  by  one  and  the  same  oi^n.  Each  function  is 
a  resultant  of  several  oomponmts,  of  wbiefa  one  consritutes  the 
chief  or  primary  function,  while  the  others  are  lower  or  secondary 
functions*  Diminution  of  the  importance  of  the  chief  function 
with  increase  of  the  imjiortance  of  a  secondary  function  altera 
the  entire  resultant  function  ;  the  secondary  gnidually  rises  to 
be  the  chief  function,  the  resultant  function  becomes  different, 
and  the  consequence  of  the  whole  proc^ess  is  the  transformation 
of  the  orpin.  This  principle  is  considerc^d  to  be  a  complet*^  an- 
swer to  the  difficulty  so  strongly  insisted  on  by  Mr.  Mivart,  tlie 
incompetency  of  natural  selection  to  account  for  the  incipient 
stages  of  subsequently  useful  structures.  Dr.  Dohni's  st4it<*ment 
of  his  principh^  does  not  strike  ns  as  very  different  from  Mr. 
Darwin's  (Origin  of  Species,  fifth  edition,  page  2ol),  though  a 
little  more  definitely  stated,  Mr.  Darwin  siiys,  *'The  same 
organ  havmg  performed  simultaneously  very  different  functions, 
and  then  having  been  in  part  or  in  whole  specialized  for  one 
function  ;  and  two  distinct  organs  having  performed  at  th«*  same 
time  the  wime  function,  the  one  having  been  perfected  whilst 
aided  by  the  other,  must  often  have  largely  facilitated  transi- 
tions/* The  illustrations  given  by  r>r.  Dohni  of  tlie  steps  by 
which  the  anterior  extremities  of  cnistmnj^i  liecarae  applied  to 
mastication^  how  Uie  mouth  of  vertebrates  originate*!  from  a  pair 
of  gill-clefts,  how  the  respiratory  apparatus  of  tunicau*s  origi- 
nated from  that  of  vertebrateai  etc.,  are,  however,  exceedingly 
interesting. 
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An  English  translation  of  Dr.  Dohm's  pamphlet  could  not  foil 
to  be  serviceable  to  the  large  number  of  students  who  take  an 
interest  in  the  genealogical  problems  of  morphology.  —  G.  T. 
Bettany,  in  Nature. 


A  COSMOPOLITAN  BUTTERFLY.    IL    ITS    HISTORY. 

BY    SAMUEL    H.   SCUDDER. 

ly OTWITHSTANDING  the  ubiquity  and  general  abundance 
^^  of  Vanessa  cardui^  its  natural  history  is  imi)erfectly  known. 
Of  its  life  in  the  tropics  there  is  no  published  statement  beyond 
the  brief  account  given  by  the  indefatigable  Horsfield ;  he  simply 
mentions  that  in  Java  the  caterpillar  feeds  on  a  species  of  ArU- 
misia^  the  native  name  of  which  is  Oodomollo^  and  that  the  but* 
terfly  appears  in  December.  Just  beyond  the  tropics,  at  the 
Cape  of  Good  Hope,  Trinien  reports  it  as  found  in  the  imago 
state  throughout  the  year,  but  most  abundant  from  September  to 
March.  At  about  an  equal  distance  north  of  the  tropics,  on  the 
same  continent,  in  Egypt,  this  buttei'fly  flies  through  the  winter, 
and  from  November  to  March  caterpillars  in  almost  every  stage 
may  be  found  upon  a  species  of  Malva^  called  by  the  Arabs  Mlu" 
kheh^  while  the  thistles  growing  abundantly  by  the  i-ailway  lines 
are  untouched.  These  fragments  comprise  the  account  of  this 
butterfly  outside  of  Europe  and  North  America,  and  the  follow- 
ing remarks  are  coilfined  to  this  insect  as  it  exists  in  north  tem- 
perate regions. 

In  New  England  this  butterfly  is  double-brooded  and  hiber- 
nates in  the  imago  state.^  The  hibernating  butterflies  do  not 
usually  begin  to  emerge  from  their  winter  quarters  until  the  mid- 
dle of  May,  and  badly  worn  specimens  continue  to  fly  until  after 
the  middle  of  June.  They  lay  their  eggs  during  the  latter  half 
of  May  and  early  in  June ;  these  hatch  in  from  six  to  eight  days, 
and  the  caterpillars  therefrom  become  fully  grown  between  tlie 
middle  of  June  and  the  middle  of  July  ;  the  chrysalids  hang  from 
eight  to  fourteen  days,  and  disclose  the  first  fresh  butterflies  about 
the  10th  of  July.  These  usually  become  abundant  by  the  mid- 
dle of  the  month,  and  at  the  end  of  the  third  week  innumerable ; 
they  continue  to  emerge  from  the  chrysalis  until  the  early  days  of 
August,  and  fly  until  the  next  brood  appear ;  these  lay  their  eggs 
during  the  last  of  July  and  first  of  August,  and  the  caterpillars 

1  At  least  80  far  as  is  known.  In  Europe,  according  to  some  writers,  it  often 
passes  the  winter  in  the  chrysalis  state;  but  authorities  do  not  agree  upon  this  point. 
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florgo  tlii«ir  final  tnuisformations  in  ibo  lAtter  hrtif  of  Au|i^]iit 
•virly  in  S«pitinilH?r,  the  autumn  hnxHl  of  butti^rtliei^  first  ajn 
ring  late  in  August  and  continuing  on  th*^  wiuf^  until  tin*  end 
Oetoben  when  tboy  hibc-rnaio. 

is  account  does  not  correspond  with  the  I  t   tht*  rtiinie 

i  in  Kurcipe*  Meyer-Diir  Htateii  that  in  ^  irland  the 
ttrrfly  may  be  scun  on  thi;  wing  from  April  to  ilia  end  of  June 
fwinti*rf»d  njx^eimetns),  and  from  the  middle  of  August  until  late 
in  October  ;  that  ia«  it  ia  siugle-broodud.  Many  authors  ^{Krnk  of 
aa  double^brocKM,  withont  mentioning  the  8(>tteific  time»  at 
hich  it  may  be  found  ;  while  others  give  the  sann*  aeasona  as 
eycr-Diir  and  call  it  doablo-broodcd,  mistaking  th«  double  ap- 
rition  of  tbi^  same  brood  (winter  Uitervi^ning)  for  distinct 
My  own  obeenrations  in  tlie  neighborhood  of  Geneva 
Paris  lead  also  to  tho  conclusion  that  the  insect  is  single- 
brooded  :  and  no  entomologist,  to  my  reoolli^tion,  has  given  the 
best  proof  of  digoneutism,  namely,  two  distinctly  separated  dates 
for  the  apptirition  of  the  caterpillar.  Nevertheless,  from  the  time 
Ochsenheiraer,  who  repeat<>dly  says,  "  Ich  habe  zwei  Genera- 
en  bemerkt,"  different  authors  have  claimed  for  this  insect  a 
bie  brood  ;  and  until  din^ct  obs^^rvation  shall  have  deU*rmirMxl 
le  point,  it  should  be  considered,  at  least  for  some  parts  of  Eu- 
an open  question.  In  S%vitx«^rland  and  in  England  till  oU- 
aeem  to  agree  that  it  is  single-brooded ;  and  this  is  in 
Wntrast  to  the  digoneuttsm  of  the  same  insect  in  New 
ngland. 

If  this  were  a  solitary  fact,  it  would   possess  comparatively 

little  interest     But  if  we  compare  the  annual  histories  of  the 

dozen  or  two  butterflies  either  actually  occurring  botli  in  Europe 

id  in  Eastern  North  America,  or  represented  on  eitlier  continent 

ly  intimately  allied  forms,  —  if  we  compare  their  histories,  we 

1  find  several  other  species  which  present  similar  peculiarities, 

id  be  led  to  believe  that  tito  isaaa  of  F.  eardui  ia  only  one  tllus- 

tion  of  a  somewhat  general  law. 

The  European  AglaiM  urtiect^  for  e^tample,  is  general  ly  double- 

ed ;  occasionally  a  triple  brood  is  mentioned  ;  it  ts  one  of 

le  commonest  of   European   butterflies,  and   reaches  from  the 

orth  <  4ipe  to  the  Mediteiranean  ;  our  congeneric  A.  Milberti  is 

y  found   south   of   the  northernmast   parts  of   the  Unitod 

I,  and  yet  is  triple-brooded  in  all  parts  of  Canada.     EvtrtB 

agmn,  occurs  throughout  Europe,  with  the  exception 

fSQitatn  nortliem  and  northwestern  portions,  and  is  double- 
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brooded ;  our  H.  Comynta%^  named  for  the  resemblance  to  its 
European  congener,  and  by  some  careless  authors  considered 
identical  with  it,  is  also  a  wide-spread  insect ;  but  even  in  New 
England,  which  is  toward  the  northern  limit  of  its  range,  it  is 
triple-brooded.  The  wide-spread  European  blues,  Argu9  and 
Aegon^  are  usually  placed  among  monogoneutic  insects,  and  the 
latter  certainly  has  but  a  single  brood  in  England  (where  it  is 
the  only  one  of  the  two  found)  ;  Meyer-Diir  is  in  fact  almost  the 
only  author  who  claims  these  species  as  digoneutic  ;  both  of  thera 
occur  in  Southern  Europe ;  the  American  Scudderii^  closely  allied 
to  these  and  an  insect  hardly  known  south  of  the  Canadian  bor- 
der, is  double-brooded.  Our  Pontia  Protodice  is  triple-brooded, 
and  the  European  P.  Daplidice  only  double-brooded,  while  our 
common  species  of  EurymuB^  E.  Philodice  and  E.  Eurytheme^ 
are  triple-brpoded  in  the  north  (perhaps  polygoneutic  farther 
south),  and  the  closely  allied  European  species  only  single  or 
double  brooded. 

But  the  most  striking  example  of  all  will  be  found  in  the  spe- 
cies of  the  genus  Iphiclidea.  The  European  /.  PodcUirius  is  con- 
fined to  the  Mediterranean  region,  while  our  /.  AJax  belongs  to 
the  southern  half  of  the  United  States ;  the  regions  are  therefore 
fairly  comparable ;  yet  we  can  find  no  mention  of  more  than  two 
broods  of  /.  Podalirius,  while  Mr.  Edwards  has  shown  that,  even 
as  far  north  as  the  Appalachian  valleys  of  West  Virginia,  /.  Ajai 
has  four  and  sometimes  five  generations  during  the  year  ;  more- 
over, the  first  of  these  generations  is  dimorphic,  and  the  dimor- 
phism has  in  it  the  semblance  of  a  seasonal  character,  the  earlier 
individuals  being  of  one  type  and  the  later  of  another. 

These  cases  might  perhaps  be  multiplied,  but  further  positive 
evidence  is  not  at  hand  ;  it  should  be  remarked,  however,  that 
there  is  no  reversal  of  this  rule ;  among  all  the  butterflies  prop- 
erly comparable  on  the  two  continents,  there  is  no  single  instance 
where  the  European  butterfly  has  more  broods  than  the  Ameri- 
can. 

This  result  of  a  comparison  of  the  annual  histories  of  similar 
Eiiro])ean  and  American  butterflies  furnishes  but  another  instance 
of  that  intensity  which  seems  to  characterize  all  life  in  America. 
The  expenditure  of  nervous  and  vital  energy,  against  which  phy- 
sicians vainly  inveigh,  which  superannuates  our  merchants,  law- 
yers, cl(n-gymen,  and  other  professional  men,  is  not  induced  by 
the  simple  passion  for  gain,  ]>lace,  power,  or  knowledge,  but 
by  an  uncontrollable  restlessness,  a  constant  dissatisfaction  with 
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At  att4unn]onU,  which  marks  us  as  a  huirying*  energetic, 
priHitig  people.  My  own  experience  baa  been  that  iituclies  of 
L'l y  the  same  nature  and  undertaken  under  aimUar  external 
^oditiunsareacoompaniecl  by  airery  different  mi5ntal  state  on  the 
\  continents.  In  Europe  we  are  oonU*nt  t^^  ploil  itulustriously 
anoonscious  of  the  need  of  reUxation  ;  in  America  we  bend 
with  nervous  int*^nsity  to  our  work,  and  airry  tl>e  same  excite- 
^■Bient  into  the  relaxation  which  such  a  life  inevitably  demands. 
^Hkfter  a  long  absence  in  Enrope,  a  keen  oVmi^rvfir  nmy  oven  be 
^Hirectly  conscious  of  this  quickened  life, 

^H    Now  to  what  8liall  we  u§oribe  such  peculiarities  in  animal  life? 

^BlatuniHy  we  kK)k  t^»  climatic  influcntMis,  nml  our  attiMition  in  lirst 

attracted  by  the  well-known  fact  that,  if  we  compare  two  places 

Ih  Europe  and  America  having  the  same  mean  annual  temp«*ra* 
Bire«  the  extremes  of  variation  will  prove  much  greater  on  this 
tide  of  the  Atlantio*     For  example,  while  the  mean  annuiil  tem- 
perature of  New  York  is  about  tlie  same  as  that  of  Frankfort, 
^^lie  summer  temperature  of  the  former  is  that  of  Rome,  and  its 
^Hrinter   that   of   St.    Petersburgh.     Moreover,  the  changes  from 
^Bummer  to  winter  and  from  winter  to  summer  arc  more  immedi- 
pHUe  in  America,  or,  in  other  words,  the  summers  and  winters  are 
longer  (by  about  three  weeks).     Such  long  and  hot  summers  are 
of  course  favorable  to  the  mu I ti plication  of  bnH>ds  in  butterflies 
whose  history  allows  a  repetition  of  the  sanie  cycle  more  than 
onee  a  year  ;  the  length  of  the  winter  is  of  slight  conse<pience,  as 
[ig  as  the  insects  can  survive  it ;  and  it  can  have  no  influenea 
^pon  the  number  of  broods,  unless  there  Ix^  species  (of  which  we 
now  nothing)  able  to  resist  u  cold  winter  only  in  certain  stages 
existence,  and  a  multiplication  of  whose  broods  might  n*<juire 
pliability  in  this  respect.     Not  only,  too,  are  our  summers 
sr  and  hotter,  but  they  enjoy  a  marked  prejKmderancc  of 
sunshine,  as  compared  with  Euro[K'an  summers ;  and  this  alone 
rould  almost  seem  capable  of  producing  tlie  variation  we  have 
Hiced  in  the  number  of  broods^ 

Differcfuces  will  be  found  in  ail  other  climatic  phenomena  of 

two  continents.     *^  From  Europe  as  a  standard,"  says  Blod- 

^^  ^'  the  American  climate  is  singularly  extreme  both  in  tern- 

erature,  humidity,  quantity  of  rain,  winds,  and  cloudiness  orsen- 

ibie  humidity.     The  oscillations  of  the  conditions  are  greater, 

%<\  they  vibrate  through  long  measmes  above  and   below  the 

Iverage.     All  the  irregular  as  well  ai  r^ular  changes  are  of  this 

t  CKmMology  of  the  Usitsd  8isi«t»  piig«  SSI. 
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sort,  and  the  European  observer  defines  the  climate  as  directly 
antagonistic  to  that  he  has  left.'*  These  differences,  howcTer,  as 
Humboldt  and  others  long  ago  pointed  out,  have  a  broader  bear- 
ing than  the  above  statements  alone  would  imply  ;  for  they  are 
characteristic  of  the  eastern  shores  of  both  worlds  as  opposed  to 
the  western,  the  meteorological  phenomena  of  the  eastern  United 
States  being  almost  precisely  paralleled  by  those  of  Northern 
China,  where  great  excesses  of  temperature  occur,  with  wide 
variability,  long  summers  and  winters,  and  rapid  transitions. 

Perhaps  on  these  grounds  we  can  most  simply  account  for  the 
difference  in  the  number  of  broods  in  certain  butterflies  on  the 
two  continents ;  but,  if  so,  then  it  follows  that  we  ought  to  antici- 
pate similar  differences  between  the  broods  of  some  of  the  species 
found  both  in  Europe  and  in  Eastern  Asia ;  a  point  of  which  we 
can  assert  absolutely  nothing,  for  want  of  data.  These  grounds, 
however,  will  certainly  be  insufficient  to  account  for  the  differ- 
ences to  which  we  have  alluded  in  man ;  for  what  contrast  could 
well  be  greater  than  that  existing  between  the  national  character 
of  the  Chinese  and  that  of  the  Americans  1  We  are  rather  forced 
to  believe  that  the  causes  of  the  distinctions  between  the  Euro- 
pean and  the  American,  if  these  are  at  all  due  to  physical  agen- 
cies, must  chiefly  be  sought  elsewhere.  From  my  slight  knowl 
edge  of  the  climatic  features  of  Eastern  Asia,  it  is  impossible  to 
contrast  Eastern  North  America  with  the  north  temperate  re- 
gions of  the  Old  World,  taken  as  a  whole  ;  certainly  the  greater 
frequency  and  intensity  of  electrical  phenomena  on  our  shores 
may  have  some  influence. 

But  to  return  to  the  history  of  our  cosmopolitan  butterfly. 
We  have  traced  the  sequence  of  events  in  its  life  ;  let  us  now 
look  more  closely  at  some  of  the  habits  peculiar  to  it  in  either  the 
earlier  or  the  later  stages  of  its  existence.  The  ovipositing  female 
alights  upon  a  plant  and  moves  about  with  trembling  wings,  and 
body  generally  on  a  line  with  the  midrib,  until  it  finds  a  spot  to 
its  taste  ;  the  wings,  elevated  at  an  angle  of  about  forty  degrees 
with  each  other,  now  become  quiet,  the  tip  of  the  abdomen  is 
bent  down  upon  the  leaf,  and  the  egg  is  instantly  laid.  I  ob- 
served one  butterfly  alight  many  consecutive  times  on  unopened 
thistle-heads,  thrusting  her  abdomen  between  the  spines  to  the 
very  sepals,  as  if  in  act  of  ovipositing  ;  but  no  egg  was  laid  until 
she  alighted  on  a  leaf.  The  same  butterfly  appears  never  to  lay 
more  than  a  single  egg  upon  one  leaf,  although  she  frequently 
deposits  eggs  on  different  leaves  of  the  same  phint,  and  in  one 
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particular  iustane^  laid  thorn  upon  cut  leaver  lying  oii  the  ground  ; 
in  thin  ca«o  i^hc  laiil  them  upon  the  uppermost  nurfacc,  whiehover 
wmy  the  leaf  was  turniHi ;  on  th«  plant  thoy  art^  always*  laid  u|Kin 
the  upper  surface  ;  and  I  once  found  an  egg  on  a  apinoui^  hair  of  a 
ihintk'  Wf.  Sevt;ral  cAggn  may  tiomctinitMl  Im  found  on  tht^  »ami.* 
loaf,  but  they  will  always  hatob  at  difTerent  timed^  ahowing  that 
they  wcn.T  laid  on  different  occjiBions^  if  not  by  different  individ* 
uala.  The  <^gH  thenisMdveu  vary  considembly,  their  vertical  ribs 
railing  from  fourteen  to  nineteen,  and  averaging  fifteen  and  a 
half  or  t$ixt<M?n  in  nuuilter;  judging  from  the  examination  of  forty 
or  fifty  speeiujenj*,  it  wouKl  aeem  asi  if  the  average  wei«  slightly 
^reat^'r  in  America  than  in  Europe* 

The  03it4^.rpilhir  feeds  principally  on  Componitm  and  Oi^^peeiatly 
upon  the  tribe  of  Ci/fUirece,  or  thistlea.  In  our  country  it  has 
been  foiuid  on  Oninm  ftemdictutf^  Vifgium  lanetolatnm  (the  com* 
iDon  thistle),  C  arvente^  CarduuM  nutam^  Silt^hum  Marlanum^ 
Onop^rdumacanthmm^vind  Lappa  ma)or  (burdock),  —  all  plants 
iutriKlueed  froui  Eurof^n*  ;  also  on  SVnceio  cintraria^  Wlonging  to 
I  another  tribe  of  Compo9iUe  ;  on  another  of  the  CompotittT^  one  of 
the  suurtowers,  Htliauthui  »p,  ;  on  Alth^ta  ro$<ta  (garden  hoUy* 
hock),  —  again  an  introduced  plant,  and  one  of  tUe  Malvaee^ ; 
and  it  is  reported  (perhaps  by  mistake  for  its  congener,  K  Ata- 
lanta}  to  have  been  found  on  Uie  nettle*  Mosohler  remarks  that 
be  has  received  neither  thistles  nor  nettles  from  Labrador,  and 
woodurs  upon  what  the  caterpillar  may  feed  in  that  inhospiUible 
ragion.  In  Euroi>e  it  has  been  taken  u[Km  various  species  of 
CarduuM^  Cir^ium^  and  Onopardumj  and  other  Cynarece^  such  as 
V^niaurea  henedicta  and  Cymira  Scolyman  ;  some  Seneeionidm^ 
aoeb  as  Aehilha  millefolium  and  GnaphaUum  arpente;^  on 
Mehium^  one  of  the  Borra^jinactm^  and  on  Malva  rotundifolia.  It 
•eema  Ui  prefer  the  Malva  in  Egypt,  being  found  abundantly  on 
the  species  cultivated  by  the  Arabs  for  medicinal  purposes  ;  and 
aiQce  this  is  cut  at  various  times  during  the  winter,  myriads  of 
the  cater{»illar  are  doubtless  annually  exterminated. 

The  young  caterpillar  makes  its  escape  from  the  egg,  as  usual 
among  lepidopterous  larTie,  by  biting  a  slit  id  most  around  the 
crown  of  tha  egg^  ftnd  pushing  up  tliis  improvisiKl  lid ;  it  doea 
not  appear  to  devour  the  egg-shell,  as  cateqjillars  usually  do, 
but,  after  biting  a  few  Itttlo  holes  partly  through  the  upi>er  sur- 
faoa  of  the  lesif,  makes  its  way  to  the  opposite  side  and  takes 
up  a  position,  each  one  apart  from  its  fellow,  either  between  the 
^  Hor»field,  m  w«  haire  teeoi  rtited  tt  \n  Jati  od  Antmma, 
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midrib  and  curled-up  rim  if  near  the  tip  of  the  thistle  leaf,  or 
next  the  midrib  or  a  lateral  rib,  if  farther  back ;  here  it  bites 
away  the  silken  film  and  makes  a  nest,  covering  itself  with  a 
slight  open  web,  into  which  it  weaves  the  bitten  particles  of  the 
film.  From  this  retreat  it  sallies  forth  to  eat  irregular  patches 
in  the  parenchyma,  which  it  often  partially  covers  with  an  exten- 
sion of  the  web. 

Each  caterpillar,  when  it  has  outgrown  this  confined  abode, 
builds  for  itself  a  separate  nest,  generally  near  the  summit  of  a 
stalk  ;  it  spins  a  thin  web  on  the  surface  of  the  leaf,  near  the 
edge,  if  it  be  a  broad-leaved  plant,  and  then  draws  over  a  portion 
of  the  leaf  by  means  of  threads,  completing  the  covering  with  a 
silken  tent ;  when  half  grown  it  forsakes  this  and  forms  a  more 
perfect  nest,  drawing  together  leaves,  buds,  and  bitten  fragments 
by  the  same  process,  so  as  to  form  an  oval  cavity,  about  thirty- 
five  millimetres  long  vertically,  and  a  little  more  than  half  as 
broad.  The  narrow,  irregular,  crisped,  and  rather  distant  leaves 
of  the  thistle,  on  which  it  is  most  frequently  found,  cannot,  how- 
ever, be  made  to  cover  even  a  single  caterpillar,  and  the  spaces  are 
closed  by  a  thin  open  web,  through  which  the  inmate  can  readily 
be  seen,  but  which  is  sufficiently  close  to  retain  all  the  rejecta- 
menta of  the  caterpillar.  The  nest  is  usually  covered,  at  least  in 
the  upper  half,  with  spines  of  the  plant,  evidently  bitten  oflE  for 
the  purpose  ;  there  is  an  opening  in  the  nest,  near  or  at  the  sum- 
mit, just  large  enough  to  allow  the  larva  to  emerge,  apparently 
made  by  eating  away  the  web.  The  leaves  which  penetrate  the 
nest  are  not  lined  with  silk,  but  the  web  is  frequently  stretched 
across  the  inequalities  of  the  leaf.  Within  this  habitation  the 
larva  rests  with  its  head  downward,  like  its  congener,  V,  Ata- 
lanta  ;  but,  unlike  it,  when  its  earlier  stages  are  passed,  it  feeds 
upon  the  upper  surface  and  parenchyma  of  the  leaf,  without 
touching  the  under  cuticle,  and  when  these  are  consumed,  it 
crawls  out  to  seek  its  fortune  and  weave  a  more  commodious 
mansion  ;  when,  however,  it  has  reached  its  final  stage,  it  devours 
the  entire  leaf. 

When  about  to  undergo  its  transformation,  the  caterpillar  does 
not  wander  far,  and  frequently  remains  upon  the  plant  which 
has  nourished  it.  A  specimen  bred  in  confinement,  but  which 
had  abundance  of  room,  formed  of  partially  dried  leaves,  con- 
nected by  open,  angular,  irregular,  silken  meshes,  averaging 
about  four  millimetres  long,  a  sort  of  cocoon,  of  no  definite  shape, 
but  larger  than  its  previous  nest,  and  which  it  attached  to  the  top 
of  the  cage. 
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The  bnttertty  ia  jnirticularly  fond  of  tiehk,  gardeiia,  liigbwaya, 
ppen  groiittcK  find  wmitu  plftcea;  it  freH^aontly  aligliis  un  stone 
wall)}  lietitt^c]  by  the  stm,  and  i»  greiitly  attracietl  by  flc^wnra,  pitr- 
ticularly  by  thUtW  and  the  othor  plants  upon  which  the  eater^ 
pilhir  ft^^ ;  bert*  it  may  n^adily  Iks  taken  ;  not  sci  in  other  spots, 
for  altliougb  very  fi^arleas,  and  even  impudent,  it  it*  exceiniingly 
wary,  dashing  off  headlong  at  the  slightest  alarm.  In  Florida, 
Dr.  Chapman  once  found  three  or  four  entangled  in  the  leaves  of 
a  Sarraeenia. 

Its  flight  is  rapidt  dashing,  and  discontinuous ,  it  doubles  fre- 
quently and  alinipt1y«  usually  to  tlie  right  or  left  nither  than  up 
or  down,  tUthtnigli  it  lia«  no  predilection  for  a  particular  ilevation 
above  the  ground,  as  some  other  buttertlies  have  ;  in  these  frecjuent 
c'hanges  it  makes  a  series  of  spasmodic  efforts,  the  movements  of 
I  the  wings  being  more  vigorous  during  the  initial  half  of  each 
L  ^start,  or  perhaps  confined  to  that  period.  It  loves  to  retnm  to 
^Bbe  sprit  from  which  it  has  been  driven^  or  to  the  immediate  vi- 
^^Ruity,  of  ten  circling  about  fir4jt,  as  if  selecting  the  l>e8t  sjiot.  On 
I  a  windy  day  its  flight  is  not  a  little  remarkable  ;  it  rises  high  in 
the  air,  then  suddenly  darts  down  until  it  has  approached  within 
five  or  tiMi  metres  of  Uie  ground,  when  it  starts  upward  again  to 
repeat  the  process.  On  a  warm,  sunny  day,  it  frequently  flies 
until  within  half  an  hour  of  sunset,  ami  it  may  be  seen  laying 
eggs  at  almost  any  hour  between  ten  and  four. 

**  Its  wildly  timorous  behavior,**  says  Meyer-Dur,  **  is  quite 
striking;  it  is  unccmimonly  audacious;  swift  and  Mavage,  it  dashes 
iarly  about ;  sc:irct*ly  observing  the  pursuer,  heedless  of 
e  net,  it  returns  directly  to  the  place  it  has  left,  and  sits  with 
horizontally  opeiied  wings  on  the  dry  earth  or  sjiots  of  stiud.  It 
is  a  nimble,  lively,  youthful,  untamed,  petulant  insect,  which 
shows  in  its  behavior  no  resemblanc4s  to  its  proud  but  circum- 
spect neighbor,  Atalanta,*' 

On  alighting,  it  partially  or  wholly  expands  the  wings ;  when 
fully  spread,  they  are  brought  well  forward,  an<l  are  *ift«ni  even 
slightly  depressed  ;  the  straight  antonnse  are  then  spread  at  ai: 
angle  of  ninety  degrees  and  lie  in  the  phine  of  the  body,  or  per- 
haps slightly  elevated. 

Although  its  habit  is  to  alight  freqently,  its  flight  is  strong  and 
'well  sustained.     Trimen  relates  that  a  specimen  flew  on  board 

Kl  in  which  he  was  sailing,  when  about  ninety  miles  from 
ffe.  Reference  has  already  been  made  to  one  of  these  but- 
visiting  a  veasal  mx  hundred  miles  from  the  main  land  dur- 
r— so.io.  so 
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ing  a  cyclone,  and  other  similar  though  not  so  striking  instances 
might  be  added.  Several  accounts  have  also  been  given  of  the 
migration  or  simultaneous  movement  of  this  insect  in  swarms. 
Dr.  Hagen  records  two  instances  ;  ^  on  October  26,  1827,  Prevost 
saw  such  a  moving  swarm,  composed  of  a  stream  of  butterflies 
from  ten  to  fifteen  feet  broad,  passing  from  south  to  north  for 
two  hours.  On  April  26, 1851,  Ghiliani  saw,  near  Turin,  a  great 
flight  of  these  insects ;  according  to  Bouquet,^  the  day  was  fine, 
after  continued  rain,  and  a  strong  breeze  blew  from  the  west ; 
commencing  at  eleven  A.  M.,  the  swarm  came  from  the  south- 
southeast  and  continued  with  a  precipitate  flight  for  five  hours 
towards  the  north-northwest. 

"  In  England  and  on  the  continent  of  Europe,"  says  Trimen,* 
"  cardui  sometimes  appears  in  great  abundance,  and  then,  perhaps 
for  several  seasons,  will  be  uncertain  in  appearance  and  restricted 
to  particular  localities.  I  have  not  heard  of  this  irregularity  of 
appearance  being  noticed  in  other  parts  of  the  world."  This  is, 
however,  the  universal  testimony  of  observers  in  America,  and  is 
probably  due  to  the  action  of  parasites.  It  was  one  of  the  first 
phenomena  that  drew  my  especial  attention  to  butterflies.  This 
butterfly,  indeed,  is  one  of  the  best  subjects  of  study  for  those 
who  wish  to  investigate  the  causes  of  irregular  apparition  ;  and 
only  such  as  spend  much  time  in  the  field  can  hope  to  solve  the 
problem.  A  close  observation  of  the  comparative  abundanc^e  of 
the  butterfly  for  several  consecutive  years  in  the  same  locality, 
accompanied  by  an  attempt  to  rear  hundreds  of  the  caterpillars 
(^selecting  only  those  which  are  nearly  full  grown,  and  recording 
the  proportion  of  healthy  and  infested  ones),  will  probably  show 
whether  the  attack  of  parasites  is  a  vera  causa. 

As  regards  the  parasites,  Prof.  A.  E.  Verrill  has  reared  from 
caterpillars  of  this  insect  a  species  of  Microf/aater  called  M,  fruct- 
uosus  by  Cresson.  Mr.  Riley  has  also  bred  a  dipterous  parasite ; 
its  larva  usually  issues  from  the  victim  while  the  latter  is  in  the 
caterpillar  state,  though  sometimes  not  until  it  has  transformed 
to  chrysalis  ;  and  in  one  instance  the  Vanessa  completed  its  meta- 
morphoses with  the  parasitic  fly  yet  in  its  abdomen  ;  it  did  not 
however,  properly  expand  its  wings.  Mr.  Riley  has  also  bred 
Ichneumon rufiventris  BruUdfrom  this  insect;  this  hymenopteron 
issues  from  the  anterior  extremity  of  the  chrysalis,  infested  spec- 

1  Stett.  Entom.  Zeit.,  xxii.  80. 

2  Annales  Soc.  Ent.  Fr.  [2]  ix.  Bull.,  56. 
•  Rhop.  Afr.  Austr.,  121. 
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of  witic'b  tnay  always  be  recogniziHl  by  their  pale  color. 
\n  Borope,  the  oaterpillar  b  infc^attHl  by  tbt*  birva*  uf  a  Mirrotfan* 
;  paraattes  nsired  by  me  perforated  Uit'  skia  of  tbc  catorpillar 
Aitftust  l*Jtb  ami  mude  their  eoo(K»ii  on  iU  bcidy.  SrpU«n)b(*r  4th 
tbts  box  <v>nUuiiing  tbi*!  eocooiifl  was  opeoed*  disclosing  Ixith  detid 
and  living  imagined ;  they  belongin!  to  two  ciistinet  8jw€it*s,  thoM- 
of  the  smaller  being  dead  and  dry,  while  thofi^e  oi  tlu»  largtrr  w«irts 
aitht^r  living  or  rect^titly  dead  ;  on  the  succeeding  day  the  re- 
nder of  the  larger  ones  appeared,  and  proved  tu  be,,  tm  i(k«n- 
by  my  friend  Mr.  Drewsen,  of  Copenhagen,  MicrognMUr  $ub^ 
mmplHw^  var.  ?  von  Ksinib.^  and  the  smaller  iui  und^^teruiinf^d 
ifOiiS  of  the  Slime  genus,  probably  undescribed.  Of  the  former 
8^  and  15V  emcrgt^d  ;  of  the  latter  S<^  8^  ;  besides  tbese^  fonr 
bad  been  taiken  from  tbeir  eocooniA  and  pi-eservifd  in  that 
te ;  all  of  these  came  from  the  body  of  a  single  ctikTpillar. 
io  hirger  species  is  probably  the  actuiil  parasite  of  l'^.  car  Jul ; 
tbe  lalter^  a  parasite  of  the  parasite. 
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I^IGUTY-SIX  years  ago  — in   the  year  1790  — there  might 

^  have  been  seen  trudging  along  Uie  streets  of  Edinburgh  an 

*^  old  blue-ooated  serving-man,'"  carrying  an  earthenware  pitcher 

or  jar,  of  three  or  four  gallons*  capacity      That  pitx^hcr  contained 

sea^water  for  the  marine  aquarium  of  Sir  John  Graham  Dalyell, 

Bart*,  who  thus  employed  a  man^  or  probably  a  succession   of 

men,  from  the  time  he  began  aquarium-keeping  till  he  finished 

at  his  death  in  18ol,  a  period  of  sixty-one  years.     The  Jar  was 

sent  to  the  sea  to  be  filled  twiee  or  thrice  weekly  ;  but  averaging 

tat  five  time^  a  fortniglit,  and  allowing  four  miles  for  each  double 

|oumey  from    Great    King   Street   to  the  sea   and    back,    that 

jounliid  to  39,650  miles  from  the  year  1790  to  the  ytnt  IHTjO, 

rhich  wiis  an  enormous  and  perfectly  needless  expenditure  of 

>roi-\  expressed  in  time  and  money,  eren  although  the  results  of 

Sir  John  s  investigitUioua  were  giv*»n  to  the  world  in  fife  sueli  im- 

t»rtant  quarto  V(»lumes  as  his  Rare  and  Remarkable  Animals 

Scotland,  1847-48  ;  and  his  Powers  of  the  Creator  displayed 

tlie  Cn*ation,  1851^8. 

Dalyeirs  mode  of  operation,  as  told  to  me  by  his  sist«*r  Klixm- 
Bth,  in  two  letters  dated  18(>Q,  and  printed  in  the  ZoifJogiBt  of 
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November,  1873,  vol.  viii.,  second  series,  pp.  2757,  2758,  was  as 
follows :  He  kept  his  living  marine  animals,  consisting  of  the 
lower  kinds  below  fishes,  in  a  number  of  glass  cylindrical  jars, 
of  various  sizes  and  proportions,  and  with  usually  one  animal  in 
each.  The  water  in  these  jars  he  changed  every  morning, 
*'  often  twice  a  day,  if  he  perceived  the  smallest  fragnient 
amongst  it,  wiping  and  washing  the  glasses  very  clean."  He 
then  drew  away  the  water  so  used,  and  replenished  it  from  the 
earthenware  jar  with  the  water  got  from  the  sea.  At  one  time 
I  should  not  have  termed  this  aquarium-keeping  at  all,  because 
of  the  change  of  water.  (See  Crystal  Palace  Aquarium  Hand- 
book, 1875,  p.  7.)  But  now,  having  got  to  think  more  broadly, 
I  recognize  this,  not  as  a  change  of  water  in  the  sense  of  its 
being  lost,  but  merely  as  a  change  of  position  from  a  house  in 
Edinburgh  to  the  sea,  and  back  again.  That  is  to  say,  the 
water  he  dismissed  from  his  jars  went  into  a  gutter  in  a  street, 
or  into  a  sewer  below  it,  and  found  its  way  by  gravitation  into 
the  ocean  again.  Or,  if  it  were  poured  on  the  ground,  into  which 
it  soaked,  it  found  its  way  back  to  the  sea  by  an  infinitely  more 
circuitous  route.  But  had  Dalyell  been  more  of  a  general  phil- 
osophical thinker  as  well  as  a  naturalist,  he  would  have  saved 
himself  this  very  great  amount  of  cost  and  trouble.  Had  he 
but  reflected  on  tliat  which  was  then  known,  namely,  that  water 
—  both  sea- water  and  fresh  water  —  is  practically  indestructible, 
and  that  any  decaying  organic  matter,  animal  or  vegetable,  or 
both  mixed,  can  be  got  rid  of,  and  the  water  be  left  pure,  then 
he  would  have  saved  his  servants  their  weary  walks  of  mon?  than 
as  far,  in  their  aggregation,  as  twice  round  the  world,  nearly. 

In  the  ocean,  of  course,  various  animals  and  plants  are  inces- 
santly dying  in  large  numbers,  and  their  decomposing  remains 
are  prevented  from  permanently  poisoning  the  water,  in  which 
other  animals  live  and  breathe,  by  the  incessant  motion  to  which 
the  sea  is  subjected,  and  this  motion  brings  the  water  into  puri- 
fying contact  with  the  atmospheric  air  which  everywhere  exists. 
It  is  this  air,  or  rather  the  oxygen  in  it,  wliich  the  water  takes 
up  in  greater  quantity  than  the  nitrogen,  which  is  another  and 
larger  component  of  the  atmosphere,  which  is  the  source  of  puri- 
ficiition  alluded  to,  the  water  being  merely  a  medium  or  a  vehicle 
for  tlie  exhibition  of  the  oxygen.  In  addition  to  this,  vegetation 
grows  by  the  action  of  liglit,  and  decomposes  the  poisonous 
carbonic  acid  gas  evolved  by  the  breathing  of  animals,  the  carbon 
being  used  to  form  the  woody  substance  of  the  plants,  and  the 
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1  oxj^n  binng  liberatod  for  llie  tt«e  and  benefit  of  the 
iltiiaU.  TUiui  tile  ocean,  and  riirers,  juid  \»km^  and  all  otUar 
in  natiiro,  of  varying  degreea  of  freshness  and  saltnesSi 
ftion  and  vc|^*Uiti(>n«  botli  originating  from  the  sun,  are 
inod  Bufficiently  pure  and  rea|>inibla« 
Thtsse  operations  were  going  on  almost  at  DalyelFs  door,  yet 
he  did  not  learn  to  apply  them  to  prai^tiee,  as  be  might  have 
dtmei.  What  he  did  was  this :  He  fed  the  animals  in  bis  jars  on 
mttsiel  tleah,  which  Is  easily  dirTiisihle  in  water^  and  which 
quickly  makes  it  milky ;  and  this,  with  the  abeeooe  of  growing 
▼igetatton,  and  tht?  breatlfmg  aiul  other  emanations  uf  tho 
animals,  soon  caused  the  water  to  become  offensive  in  a]>pear- 
aooe  and  in  smell.  So  he  threw  it  away.  But  iho  very  act  of 
pouring  it,  and  the  motion  of  it  as  it  trickled  onward  tu  the  mm, 
puriHi*d  it,  bixiiuse  such  an  act  wa^  an  unconscious  imitation 
of  what  nuture  does.  Hiul  Sir  John  but  thought  of  the  merely 
vehicle  character  of  water,  and  of  its  incapability  of  being  de- 
campc»sed  save  by  a  very  slow  and  exjiensive  prr*cess,  he  would 
at  onoe  have  seen  that  the  minutely  disseminated  nniiisel  fieah 
and  its  juices  in  the  water  made  that  water  unfit  to  support  life, 
only  t^mpontrily.  It  was  not  tlie  wiiU.r  itself  that  was  not  fit ; 
it  was  only  something  in  the  water  that  wiis  wrong,  and  if  Uiat 
somstliing  were  removed  the  water  would  be  left  as  good  as  ever. 
If,  therefore,  instead  of  sending  it  biw^k  into  the  sea  by  a  long 
road,  and  then  going  to  the  immense  pains  to  dip  it  liack  again, 
he  had  poured  it  into  a  large  receptacle  in  his  own  house,  such 
receptacle  or  reservoir  being  many  times  larger  tlian  the  aggre- 
gate con  ten  td  of  all  his  glass  jars,  be  would  have  found  that  in  a 
sliort  time  he  would  have  possened  a  source  of  supply  for  the 
jars  quite  as  good  as  the  ocean  provided.  Had  he,  in  addition, 
I  |ilaced  his  reservoir  in  a  cool  cellar,  and  had  a  pipe  fonneeting  it 
Bbrith  the  study  U3  which  Miss  Dalyell  has  incidentally  alluded, 
^Biritli  a  funnel  at  the  tipiier  end  of  the  pipe?,  in  which  wa^  pbieed 
^^  piece  of  strain! ng*cloth  or  a  small  hair-sieve,  to  arrest  the 
eimrsitr  pieces  uf  decaying  organisms,  and  if  he  had  ]K)uritd  the 
water  he  had  used  into  this  funnel^  the  arrangement  would  have 
been  still  better.  Yet  better  would  it  have  been  had  ho  pos^ 
sessed  another  pipe  leading  upward  from  the  reservoir,  through 
which  he  could  pump  up  the  sea- water  as  he  wante^i  it.  Best  of 
all  woultl  have  been  some  form  of  incessantIy*working  mm^hinery, 
by  means  of  which  the  water  would  be  always  coming  up,  day 
and  night,  from   this  large  and  cool   reservoir  into  the  exj)eri- 
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mental  glasses,  for  then  they  would  have  been  constantly  kept  at 
an  even  temperature  and  in  a  state  of  constant  aeration.  This 
would  have  done  away  with  the  necessity  of  the  everlasting  wip- 
ing and  washing  of  the  glasses  ;  and,  they  being  thus  left  alone, 
and  in  a  certain  amount  of  daylight,  vegetation  would  soon  have 
appeared  in  them,  stimulated  by  the  action  of  that  light,  without 
having  been  visibly  introduced,  but  present  everywhere  in  the 
seeds  or  spores  of  plants,  merely  waiting  to  be  developed.  Such 
an  arrangement,  indeed,  would  have  been  precisely  that  of  the 
best  modem  aquaria  as  now  made,  in  which  the  water  is  so  con- 
tinually and  abundantly  aerated  by  ceaselessly  moving  machinery 
that  impurities  have  no  time  to  accumulate,  but  are  oxygenated 
and  dissipated  as  quickly  as  they  form.  In  the  Brighton  and 
Havre  public  aquaria,  the  old  and  intermittent  system  used  by 
Dalyell  has  been  reverted  to,  and  of  course  with  ill  results,  as 
the  water  freshly  obtained  from  the  sea  is  turbid  when  seen  in 
large  masses,  and  is  unhealthy  for  the  animals,  only  a  small 
number  of  which  therefore  can  be  kept  in  great  bulks  of  fluid, 
because  it  is  insufficiently  aerated.  This  will  be  the  case  also 
at  the  Scarborough  aquarium,  now  being  built  on  the  same  erro- 
neous principle. 

Dalyell,  however,  was  no  mechanician  or  physicist,  and  he 
knew  nothing  of  marine  botany  ;  so  he  just  did  as  his  neighbors 
did  with  their  fresh-water  gold-fish  globes;  he  changed  the 
sea-water  and  threw  it  away  as  quickly  as  it  became  sullied,  and 
this  water  he  obtained  at  no  great  cost,  he  living  close  to  the  sea. 
Or  if  the  cost  of  time  in  getting  it  was  considerable  in  proportiou 
to  the  work  done,  i,  e.^  the  quantity  obtained,  it  mattered  not 
much  to  him,  as  he  was  a  rich  man.  Yet,  had  he  but  known  it, 
the  sea- water  he  thus  obtained  was  less  good  for  the  animals  he 
kept  than  it  should  have  been,  inasmuch  as  it  was  from  the 
adjoining  Firth  of  Forth,  and  of  the  density  of  but  1.024,  at  a 
temperature  of  60°  F. ;  whereas  had  he  kept  it  for  some  montlis, 
it  would  have  evaporated  to  the  more  proper  density  of  1.027  at 
60°  F.,  taking  distilled  water  as  being  1.000  at  60°  F. 

I  have  given  this  narration  as  showing  the  state  of  things 
aquarially  at  the  end  of  the  last  century,  and  during  the  first 
half  of  the  present  one,  and  also  as  being  the  mode  of  operation 
which  the  general  public,  and  even  the  great  mass  of  the  higher 
and  better  educated  classes  of  society,  still  believe  to  be  the  sys- 
tem necessary  to  be  followed  in  the  maintenance  of  aquaria. 

In  the  year  1842,  the  late  Dr.  N.  B.  Ward  published  the  first 
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^Hdjtiott  of  liii  bookf  to  8vo,  ou  tlifi  growth  of  plantu  in  clos4ilj 

^nbi/^l  cjLSCiS,  nnd  this  in  1854  waa  followed  by  tlje  second  editioD, 

Htn   12mo.     Ill  liSoli,  Dr,  N.  B.  Ward«  »oii,  th«  piMetit  Dr. 

H£tuphci]  H.  Wanl,  gave  a  lecture;  on   tliia  nubjec^t  at  tho  Royal 

^UuliMiciii,   which   was  pabliahed  aa  a   12mo  pamphlet  in  the 

^■HMfycar*     All  tliree  of  these  are  now  and  have  hi^n  long  out 

^■pf  priat,  aad  they  bear  tesatimony^  indubitably,  that  N.  B.  Ward 

^■e&pisriniented  with  aquaria  about  tho  year  1840,  though  he  did 

^-not  U8ti  tJm   word   **  acpmrium/'  which   WM  employtHl  for  the 

first  time  in  print,  aa  far  aa  I  know,  twice  by  Mr.  P.  H.  Goaae« 

in    hta    Devonsfaire   Coast,    poat   8vo^  18oS,   at  pages   234  and 

441.     That  ia  to  say,  N,  B,  Wanl  is  th«  earliest  recorded  jxiraon 

^pwho  intentional  It/  arranged  together  certain  animala  and  plants 

^"  in  whUt,  ko  that  these  two  seta  of  organisms  should  mutually 

and  partly  support  each  other,  tho  plants  giving  off  oxygen  and 

^Lluking  up  carlion,  and  tho  animala  taking  up  oitygen  and  giving 

^ftoff  carbon,  thus  deeom|>oaing  and  rendering  harmlaaa  the  car* 

^K^bonio  acid  gaa  aa  continually  aa  it  was  evolved  by  the  animala, 

^■plA  tiiaintfiinlng  the  water   pure*     In  Dr.  8*  H*  Ward^s  pam- 

^^hlet,  juat  named,  is  a  long,  circumatantial,  and  numt  interesting 

narnitivo  of  how  Mrs.  Anne  Thynne  did  the  same  thing  precisely 

with  sea-water  and  marine  animal.H  and  plants.     This  lady  being* 

in  London  in  the  year  lH4ti|  and  having  some  living  ooraU  and 

sponges,  uaed  tu  Heinl  oocasioiiaUy  to  the  const  for  suppl  11^:4  of 

water  for  her  creatures.     But  finding  that  if  a  quantity  of  this 

water  were  taken  u|»  in  a  jug  and  let  fall  again  from  its  spout  in 

a  slender  stream,  it  loat  whatever  itnpunty  it  contained  from 

^■pootact  with  air  in  this  much  comminuted  atate^  she  ceased  to 

^k||  more  fn»rn  tlio  sea,  and  instea<l  got  from  thenco  some  living 

^^■l^weed  and  placed  it  in  the  water,  wliicli  derived  additional 

benefit  from  this  vegetation,  juat  as  Dr.  N.  B.  Ward  found  his 

tini^h  water  had  benefited  by  the  pUnts  he  introduced.  It  is  more 
tlian  probable,  however,  that  in  both  these  instances  the  really 
beneficial  vt^^tation  was  not  that  which  was  thus  visibly  intro- 
daced^  but  was  the  minute  kind  which  grew  parasitically  on  the 
plants  and  U|>on  tint  inside  of  the  vessels*  Yet  it  must  be  ad* 
mltted  that  this  gentleman  and  this  huly  are  the  two  first  known 
persons  who,  keeping  a  chemical  law  in  view,  deliberately  and 
parposely  act  about  attaining  means  for  iU  fulfillment  in  an 
aquarium. 

In  1849,  the  late  Mr.  liobert  Warington,  chemist  to  the  Com- 
pany of  Apothecaries,  set   up  In  Ida  rooms,  in  ttn*  liall  uf  tbait 
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company,  in  London,  his  first  aquarium,  a  fresh-water  one,  fol- 
lowed, in  1851-52,  by  his  first  marine  aquarium.  These  he 
described  in  the  periodicals  of  the  day,  and  also  in  a  lecture 
which  he  gave  at  the  Royal  Institution,  in  an  interesting  manner, 
and  naturally  from  a  chemist's  point  of  view.  At  about  the 
same  period  Mr.  P.  H.  Gosse  commenced  his  earliest  marine 
aquarium,  as  did  Dr.  J.  S.  Bowerbank,  Dr.  Cotton,  and  the  late 
Dr.  E.  Lankester,  and  the  successes  attained  by  these  experi- 
menters induced  the  Zoological  Society  of  London  to  determine 
to  have  a  public  aquarium  in  its  gardens  in  Regent's  Park. 
The  building  for  this  purpose  was  erected  in  the  spring  and  sum- 
mer of  the  year  1852.  The  marine  and  fresii-water  animals 
were  begun  to  be  introduced  in  the  late  autumn  ;  the  following 
winter  and  spring  were  wisely  spent  in  experimenting  on  the 
best  modes  of  operating,  and  the  exhibition  was  opened  on  May 
21,  1853.  After  having  been  noticed  in  print  by  the  Afhe- 
ncBum  of  some  months  earlier,  it  was  again  commented  upon 
by  that  journal  of  May  28th,  and  by  the  Illustrated  London 
News  of  the  same  day  and  year,  the  latter  publication  giving 
views  of  two  tanks.  One  of  the  earliest  services  which  this 
institution  conferred  on  biological  literature  may  be  seen  in 
portions  of  the  natural  history  division  of  the  English  Cyclo- 
paedia (an  adaptation  of  the  earlier  Penny  Cyclopaedia),  as 
the  foriuer  publication  appeared  fortnightly,  commencing  in  the 
spring  of  185*5 ;  and  iis  it  was  edited  by  Dr.  E.  Lankester,  who 
always  took  much  interest  in  aquaria,  he  mentions  in  the  book 
from  time  to  time  that  such  and  such  animals  namcnl  had  been 
kept  in  this  Regent's  Park  aquarium,  to  which  he  gave  the  need- 
lessly long  name  of  '*  aquavivarium."  This  place  was  my  own 
much  loved  and  earliest  place  of  natund  history  studies,  and  in 
August,  1858,  I  too  arranged  a  little  domestic  aquarium  of  my 
own  —  a  fresh- water  one.  Later  in  the  same  year  I  set  up  a 
small  marine  one,  or  rather  a  series  of  little  aquaria  in  glass  jars, 
holding  from  half  a  pint  to  a  pint  each.  Seldom  has  a  student 
begun  with  such  very  small  means  as  I  then  possessed,  for  my 
sea-water  was  compounded  of  salts  purchased  at  a  Ix)ndon  chem- 
ist's shop,  and  my  animals  were  such  little  sea-anemones  as'  I 
could  find  uninjured  on  oyster  shells  thrown  into  London  streets. 
I  was  in  earnest,  however,  and  the  ditficulties  I  was  so  closely 
beset  with,  and  they  alone,  enabled  me  to  gain  subsequent  suc- 
cess. In  the  earlier  books  on  aquaria  —  notably  in  Mr.  Gosse's 
two   volumes,  his   Devonshire   Coast   and   his   Aquarium   (the 
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Aquarian 

Ifttter  having  gottD  through  two  editaonB,  1853  and  18o<l,  In^^ides 
A  reoimt  rf^print  without  the  platen,  which  have  lie^ii  acoiJentally 
dastfoycHl)  — ^  aquaria  are  awociated  in  idea  %vitb  cx)tiflervat4irii*&, 
egpecially  as  to  tlit*  growth  of  phiiita  in  each.  Tht^  tiuiiuti  wan 
natttnd*  Accordingly  the  Regent's  I*ai1t  Aquarium  was 
TirtuaUy  an  a  conservatory.  But  it  wuii  a  diametn«*ally 
wrong  notion,  m  the  flrnt  summer  proved ;  and  the  aeoond  sum- 
m€r  (18r»4)  showed  this  utill  moi-e  oonclusiviily ;  and  the  third 
(1B55)  yot  more  m^  the  evil  buing  an  acxnitauUting  one.  It  was 
tiiflti  remembered,  when  too  kte,  that  marine  and  frefth-water 
plants  and  animals  live  in  aoiw  and  rivers,  where  the  teni[K*niiure 
ia  much  more  reatrioteil  in  range  than  that  which  obtjiiriH  in  the 
tmoupbere. 
It  waA  se»*n  thiit  ^iir<^rss  was  to  U'  iibtaincul  by  n'|*n  ,sriitm{^ 
ese  condittotiH  of  natuiv  juhi  iiaiunU  and  that  to  pluco  such 
nanisms  in  a  glass  house,  where  the  rays  of  a  summer's  sun 
a  mass  of  imprisoned  air,  was  Ui  kill  the  animals  and  to 
mnlatetbe  planU  to  unnatural  growth,  or  mtlier  ttMuiuse  them 
id  some  of  the  animaU  to  be  oovered  with  a  paraaitic  growth 
the  lower  gnn^n  algavt  which  obscunMl  tliem.  The  i^rrors  of 
is  earliitHt  aquarium  were  strikingly  ahown  by  iu  HoUbiry  merit, 
le  latter  being  its  freafa^water  division,  occupying  one  side  of 
the  building,  whcr«  the  water  coursed  thnni»^h  the  tiiuliM  in  a 
eonKtant  stream,  it  being  clear  and  coot,  and  {>eo]>led  with  an 
equate  number  of  healthy  animals ;  while  on  the  other  side  of 
the  1  ■  .  ami  in  itn  centn%  wen*  the  marine  tanks,  in  which 
iJie  \^  IS,  and  still  is,  turbid  and  warm,  and  sparsAjly  in- 

.bited  by  not  healthy  crwitun*s. 

TImm  gooil  results  wert%  however,  obtaivicd  by  acddfnt  iind 
demgn*  The  society  (lossessed  already  a  steam-engine,  which 
pod  up  water  for  the  gt^nend  uikj  of  its*  gtiixlens,  and  it  wajs 
mere  matter  of  course  to  connect  the  aquarium  with  this 
gine,  and  allow  tlie  water  (wbscb  chtmced  to  be  drawn  from  a 
.re  Bourei^ )  to  run  tlirough  the  fish  tanks^  and  then  be  applied 
ordinary  purpaies^  drinking  or  other,  for  which  its  passage 
rough  the  tanks  in  no  way  unfitted  it-  I  reasoned  with  the 
society  that  if  the  sea-Wiiter  tanks  were  similarly  treated  on 
some  such  system  as  the  fresh-water  series,  a  corre8i>ondingly 
good  result  w«mld  be  attained ;  and  I  pointed  out  that  the  same 
law  governed  both,  because  in  the  centre  of  the  building  were 
16  isolated  fret^h- water  tanks  having  no  stream  in  them,  and 
were  in  a  similarly  ill  condition  as  the  marine  tanks  by 
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their  side.  In  reply,  the  society  answered  that  a  circulatory 
system  did  exist  in  a  part  of  the  sea-water  series,  but  that  it  was 
almost  useless  ;  and  I  then  pointed  out  that  that  was  because 
the  reservoir  into  which  the  sea-water  entered  after  it  had  run 
through  the  show-tanks  was  too  small  in  relation  to  the  dimen- 
sions of  the  latter,  and  that  the  reservoir  should  be  several  times 
greater  than  the  show-tanks.  My  reasoning  was  all  in  yiud, 
liowever,  for  the  society  went  on  throwing  away  the  sea- water 
when  it  was  only  temporarily  unfitted  for  use,  and  getting  at  a 
cost  of  several  hundreds  of  pounds  yearly  a  weekly  supply  from 
the  sea,  especially  when  soon  afterwards  another  evil  made  its 
appearance,  consisting  of  a  greenish-brown  dense  opacity,  per- 
meating the  water  and  quite  hiding  from  view  all  it  contained. 
Tliis  was  caused  by  excess  of  light,  for  I  found  that  darkness 
removed  it  and  made  the  water  clear  again  ;  and  this  led  to  Mr. 
E.  Edward's  invention  of  the  dark-chambered  tank,  a  modifica- 
tion of  which  is  now,  or  should  be,  employed  in  all  public 
aquaria  where  adequate  results  are  aimed  at  and  attained.  So, 
at  this  early  period,  1853-62,  though  in  theory  the  Zoological 
Society  of  London,  and  every  one  else  who  maintained  iiquaria, 
used  the  same  unchanged  water,  especially  sea-wat^r,  yet  most 
persons  sent  to  the  sea,  or  to  dealers,  of  which  I  was  then  one, 
for  occasional  new  supplies.  However,  from  1853  to  1855,  when 
I  could  not  possibly  get  new  sea-water  for  my  little  jars,  I 
merely  increased  the  quantity  of  water  to  about  eight  or  ten 
times  as  much  as  those  jars  collectively  held.  Thus  the  aggre- 
gate contents  of  my  jars  were  about  six  or  eight  pints  ;  and  in  a 
now  historical  earthenware  foot-pan,  kept  dark  in  a  cool  corner 
at  hand,  I  had  five  or  six  gallons  more  water,  containing  neither 
animals  nor  plants,  and  when  aught  occurred  to  disturb  the  equi- 
librium of  life  in  these  jars,  either  from  excess  of  light  or  heat 
by  statiding  on  a  light  window-sill,  or  from  excess  of  food,  or 
from  there  being  too  many  animals  in  a  small  space,  instead  of 
throwing  away  the  water  thus  temporarily  rendered  unfit  to  sus 
tain  life,  I  merely  restored  it  to  a  right  condition  by  pouring  the 
contents  of  these  jars  into  the  foot-pan,  which  was  so  large  in 
relation  to  the  dimension  of  the  jars  that  I  could  immediately 
dip  them  up  full  from  it  (the  foot-pan)  without  the  wat^r  being 
perceptibly  the  worse  for  it,  especially  when  I  so  contrived  mat- 
ters that  these  transfers  were  made,  not  in  one  day,  but  on  suc- 
cessive days.  Thus,  in  London,  far  from  the  sea,  which  I  liad 
never  seen,  1  was  so  far,  aquarially  si>eaking,  as  well  oflE  as  the 
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o<!eiiu  almodt ; 


lir  John  nniluim  Dalyell,  wtth 
I       aoor,     uiit^r  on,  in  18^)7-1^*8,    I    »et  up  anotlior  marine   aqun- 

Iriura,  in  wliich  t\u*  «hnw-tiuik  lM*ltl  twenty  gallons,  ami  the  rv»<T- 
toir  five  handred  gallonn  of  water,  in  which  that  water,  instead 
of  l>ein^^  inti^rniittently  Hn'tilating,  as  in  my  jar  and  fiicit-pan 
BrmngGment, circulated  constantly,  day  and  night,  by  mifans  of  a 
pump  and  pi[H^,  in  a  cool  undei^roond  London  cellar  or  kitchen, 
with  a  uuif^inn  tr»mpt*mmre  of  abunt  00"  F.  Thia  answered  ex- 
iH*lIently,  c^peciallv  when  I  incrr»a«v*d  tin*  wiit#*r  in  llir  rt*si'rv«»ir 
one  thousand  gallons. 

Afl  tht*  morw  air  theru  in  in  the  wHt«*r  th*?  better  it  b,  henc<s 

the  value  of  large  and  therefore  coul  reservoirs,     ludcfiendently 

i>f  al!  this,  however,  the  larger  the  bulk  of  water,  and  the  moro 

^ooiiAtant  and  vigorous  the  cirruhition    ami  w^ration,  the  leas  it 

^will  be  sullied  by  the  animals  which  live  in  iL     In  the  Crjstal 

r*aliw!e  Aquarium  we  have  in  the  show-t44nks  twenty  thousiuid 

fgalloim  of  s«*a-water,  ami  in  the  reservoir  one  hundred  thousand 

gallons,  total  one  hundred  and  twenty  thousand  gidlonti,  supplied 

by  Mr,   \\\  Hudson  in  1870.     Yet  in  this  comparatively  small 

quantity  of  unchanged  fluid  we  have,  fmm  September,  1871  to 

March  81,  1876  (four  and  a  half  years),  given  to  the  animals  in 

it  the  following  enormous  quantity  of   food  without  the  water 

Bing  otiierwtse  than  always  sparklingly  clear:  — 

!.  8an(lbo|iperi  (TWt^na),  in  potmdi  wdgtit 

2.  BhHiDfw  (Crant^)^  in  qnftrt* 

»,  Cr«b«  I  Carcinm)^     in  £»nafit 

"  ( Ctificsrr),  larg«,  **  uumberv 

4,  ScAllops  {Pteten}  Isrge,  in  uotaben 

5,  Offttun  (OflrM)  " 

6,  Cocklts  (Catdimm),  in  gftllont 

9.  Fish,  chieflj  Wblting  {G^ml^  In  pounik  wdgbt  311^9 
ta  Stnclu' roe  (Ofoifrvt)  •*  **  U 

11.  Qmn  mm-rnm^  {Uhah  pmtUm^  **       400 

li,      **  "        (C^^^fm),  gmwn  in  unkf,  ^n&ntilj  nnkocyiro. 

i,  in  addition,  we  obtaio  oocaaional  and  unri*cordetl  supplies 

neighboring   fishmongers  when   the   regular   hu {jply    runs 

brt.     Of  this  animal  food,  all  but  the  denominations  nine  and 

rkept  alive  in  a  series  of  reserve  tanks  till  the  moment  of 

"Vat«*ti.     Scarcely  any  uneaten  food,  and  never  any  exon^ 

[ment,  is  nmmially  removed  ;  but  all  which  is  not  consumed  by 

he   animals   is  chemically  dissipated,  without  filtering,  by  the 

inormous   volumes  of  air  constantly  being  injected  into  every 
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tank  by  Leete  Edwards  and  Norman's  machinery,  the  speed  of 
which  is  accelerated  (t.  e.^  the  oxygenation  is  quickened)  when 
the  water  is  slightly  turbid  from  an  excess  of  organic  matter. 
All  this  I  have  explained  more  at  length  in  the  Official  Hand- 
book to  the  Crystal  Palace  Aquarium,  and  in  Observations  on 
Public  Aquaria,  both  published  at  the  Crystal  Palace.  It  is  this 
power  of  oxygenating,  or  consuming,  or  burning,  at  a  low  tem- 
perature, termed  by  Baron  Liebig  "  eremacausis,"  ^  which  ex- 
presses the  real  work  done  in  an  aquarium,  and  the  force  neces- 
sary to  do  that  work.  Even  our  thick  beds  of  sand  and  shingle 
at  the  bottom  of  each  tank  are  so  fully  charged  with  air  that 
one  thrust  of  a  stick  will  release  a  pint  of  it  in  bubbles.  This  is 
a  source  of  purification  and  health  quite  unknown  till  recently. 
Consequently  the  floors  of  our  tanks  (excepting  the  sea  anemone 
tanks)  are  iis  speckless  and  as  free  from  the  blackness  caused  by 
sulphureted  and  carbureted  hydrogen  gas,  as  on  the  day  they 
were  laid  down  in  1870.  If  we  have  an  excessive  growth  of 
sea-weeds  anywhere,  we  turn  in  a  shoal  of  gray  mullet  (^Mugil 
capito^y  which  nibble  it  down  close,  like  sheep  in  a  field  of  grass. 
This  leads  me  to  say  that  at  present  we  do  not  know  how  to 
grow  the  higher  marine  algae,  the  red,  the  brown,  or  even  the 
green  kinds,  at  will.  Sometimes  I  succeed,  but  always  by  chance, 
not  knowing  why. 

Of  the  general  influence  of  aquaria  on  zoology  we  have  curi- 
ous evidence  in  Mr.  Gosse's  most  excellent  Manual  of  Marine 
Zoology  for  the  British  Isles,  published  in  two  volumes,  in 
18r);")-r)(3,  in  which  the  author  enumerates  1785  species,  from 
sponges  to  fishes,  and  of  which  he  figures  779  genera,  always 
preferrinj^  to  draw  from  living  animals  whenever  possible.  Now, 
as  at  that  period  a  larger  number  of  aquarium  animals  had 
passed  through  his  hands  than  through  those  of  any  other  person, 
he  may  be  presumed  to  have,  up  to  then,  seen  more  of  them 
alive  than  any  one  else.  Yet  he  enumerates  only  201  as  having 
been  drawn  from  life,  as  he  avowedly  preferred  doing,  and  of 
these  but  a  dozen  were  fishes,  others  being,  for  the  most  part, 
small  creatures,  or  those  which  are  easily  maintained  and  do  not 
need  large  tanks  and  elaborate  machinery.  But  during  the 
twenty  years  which  have  elapsed  since  185G  I  have  seen  and 
handled  and  had  under  my  care,  in  England,  France,  and  Ger- 
many, about  4;]:^  species  of  British  marine  animals,  of  which  112 
were  fishes. 

1  From  the  Greek  "  to  remove  by  burning,  or  by  fire."  The  words  "  cauitic  "  tnd 
"  cautery  "  have  the  same  derivation. 
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TlieT©  are  few  things  mon^  trying  tn  tbiit  gtvat  virtue,  pa- 
tienee,   than  a  large  public   aquarim  .  ially   in   its   prep- 

amiicm,  liefoni  it  in  ready  for  thi*  "  i  '  '^'  iininjal*.  It  is 
til  this  lack  of  patience  on  titet  part  of  the  dinM>toni  of  the 
Rnyal  Westminster  Aquarium,  and  to  their  alisolute  refusal  to 
all«»w  imi  to  have  proper  i:nginri*ring  assistancx^  during  ita  con* 
BtructioDi  and  to  general  niisinanagement,  that  its  present  con- 
fused stale,  and  its  unsatisfactory  condition  in  every  way,  is  due* 
On  this  account  I  resigned  my  post  of  advist^r  to  the  s(x;iety,  aa 
I  found  it  useless  to  advise  when  advice  was  reckh^y  disre- 
garded. Aquarium  work,  being  hydraulic  engineering  on  a 
email  scaler  is  essentially  the  work  of  an  engineer,  and  not  that 
of  an  architect,  unless  he  is  also  an  engineer  and  a  mathemati- 
cian* There  is  for  aquaria  a  great  and  important  future,  btith 
as  regards  their  influence  on  science  and  as  pecuniary  sjx'cula- 
tions,  if  indeed,  as  I  much  doubt,  there  can  be  any  real  severing 
of  these  two  intert*sta.  Suct-i'ss,  however,  must  always  be  the 
result  of  a  careful  study  and  representation  of  what  nature  does, 
and  of  a  strict  avoidance  of  the  recent  heresies  to  which  I  have 
in  this  communication  adverted.  —  Popular  Science  /tepiew. 
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Two  YaAfts  tn  Caliporsia.'  —  Thi*  book  oontains  spparcuUy  a 
relMble  and  uAefu!  AocouDt  of  Csliforuia,  tu  ftceoic  aud  climatic  features, 
its  people,  with  UtnU  for  tourists  sod  soLtier«,  and  acauihd  chspt4*r  an  ihi9 
Clilnese  in  Cslifaruis.  Tlis  sutliorcss  ^ive%  these  people  credit  fur  a 
hasiDSSs  sagacity,  6delity,  industry,  and  vcuncimy  whirh  render  tliem  a 
dssimble  dais  of  ituiuigrants.  By  tbeir  sid|  it  15  daimetl,  the  natural 
wealth  of  California  has  been  advanced  bcyoud  what  it  would  otherwise 
hsfe  been  by  a  quarter  of  a  century.  The  literary  eireciition  of  the 
book  tfl  not  rarely  capable  of  improTsnient,  but  the  work  U  the  reauU 
of  an  honest  attempt  to  impart  the  fruilfl  of  close  obsenration  during 
a  two  yeiirs'  residence  in  California. 

CoOK*9  Manual  or  thr  Apiart.'  —  A  cheap  and  relishle  nuinual 
of  bee-keeping  has  been  needed  hj  amateurs  and  begintiers  in  tlie  art, 
and  here  we  have  in  print  Professor  Cook's  leclures  on  the  auljecit 
delivered  annually  to  his  students,  forming  a  guide  which  we  can  anbesi. 
tatingl?  commend  as  so6lciently  scientific  and  practical.  The  ItaUan 
variety  is  recommended  as  greatly  superior  to  the  German.  As  regards 
the  treaunent  of  foul  brood,  we  would  inquire  whether  carbolic  acid  or 

i  Tw  Ymrt  to  Cili/oima.    67  MAav  Cova.    Witk  tlinatniaans,    €:kic«iro:  fl. 
C.  GH(Cg«  ^  ^o.     U7C.     l2mo.  pp,  238.    $1.75. 
*  MmmoI  ofikt  Apimj*    By  A.  J.  Cooa.    Laniing,  Mieh.    I87S.    Sro,  pp.  £9. 
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other  disinfectants  would  not  prevent  the  spread  of  this  contagious  disease. 
The  description  of  the  queen  bee  is  excellent.  Though  she  has  a  sting,  she 
can  seldom  be  induced  to  make  use  of  it.  Says  our  author,  ^  I  have  often 
tried  to  provoke  a  queen's  anger,  but  never  with  any  evidence  of  success." 
Professor  Cook  adopts  the  prevalent  opinion  that  the  queen's  develop- 
ment is  conditioned  by  the  richer  quality  and  greater  quantity  of  her  food, 
"  perhaps  aided  by  a  more  ample  habitation."  We  would  here  inquire 
whether  the  temperature  of  the  queen's  cell  differs  from  that  of  the  drone 
or  worker  cells,  in  fact,  whether  temperature  as  well  as  richer  and  more 
abundant  food  is  not  a  factor  in  the  production  of  queens ;  and,  on  the 
other  hand,  what  brings  about  the  production  of  workers,  of  which,  we 
are  told  in  this  manual,  there  are  from  twenty  thousand  to  forty  thousand 
in  every  good  colony.  If  some  one  would  offer  a  prize  for  the  best  emmj 
on  the  causes  of  retardation  in  the  worker  bee,  and  of  acceleratfon  in 
the  queen,  and  another  prize  for  the  best  essay  on  parthenogenesis  in  the 
honey  bee,  since  the  matter  is  by  no  means  exhausted,  he  would  confer 
a  favor  on  the  public  and  aid  in  the  advance  of  physiology.  Meanwhile 
we  look  to  our  agricultural  stations  and  colleges  for  original  work  in 
this  direction. 

Wheeler's  Geology  of  the  United  States  west  of  the  One 
Hundredth  Meridian.^  —  This  bulky  volume  gives  the  results  of 
several  years*  work  by  the  survey  in  portions  of  our  western  Territories. 
It  embraces  reports  by  Mr.  G.  K.  Gilbert  on  portions  of  Nevada,  Utah, 
California,  and  Arizona  explored  in  1871  and  1872,  already  noticed  in 
this  journal,  with  a  second  on  portions  of  New  Mexico  and  Arizona 
explored  in  1873.  The  late  Mr.  A.  R.  Marvine  contributes  a  chapter 
on  the  geology  of  the  route  from  Saint  George,  Utah,  to  Gila  River. 
Arizona ;  and  there  are  reports  on  the  geology  of  certain  parts  of  Utah. 
Nevada,  Arizona,  and  New  Mexico,  by  Mr.  E.  G.  Howell ;  on  a  portion 
of  Colorado  surveyed  in  1873,  by  Mr.  J.  J.  Stevenson,  and  a  mineralog- 
ical  and  agricultural  report,  by  Dr.  O.  Loew.  The  heliotype  plates  add 
much  to  the  general  interest  of  the  work. 

ArrALAcniA.'-^ —  This  is  the  organ  of  the  Appalachian  Mountain  Club, 
devoted  to  the  exploration  of  the  mountains  of  the  Eastern  States,  partic- 
ularly the  White  Mountains  of  New  Hampshire,  which  gives  evidence  of 
vigor  by  the  publication  of  the  first  number  of  its  journal  within  a  few 
weeks  after  its  fifth  meeting.  It  contains,  besides  other  matter,  a  number 
of  papers  of  interest  to  tourists  and  geographical  students,  under  the  fol- 
lowing titles:  Atlantic  System  of  Mountains,  by  Prof.  C.  H.  Hitchcock; 
A  Day  on  Tripyramid,  by  Prof.  C.  E.  Fay ;  Two  New  Forms  of  Mount- 
ain Barometer,  by  S.  W.  llolman  ;  New  Map  of  the  White  Mountains, 
by  J.  B.  Henck,  Jr. ;  East  Branch  of  the  Pemigewasset,  by  W.  Upham. 

1  Report  ujxm  Geographical  ami  Geological  Explorations  and  Surveys  west  of  the  Om 
Hundredth  Meridian,  in  charge,  of  Lieutenant  G.  M.  Wheeelr,  U.  S.  Engineers.  III. 
Geolojry.     Washington.     1875.     4to,  pp.  681.     With  13  plates  and  cuts. 

2  Appalachin.  Vol.  i.,  No.  1.  June,  1876.  Boston  :  A.  Williams  &  Co.  Pnb- 
lished  for  the  Appalachian  Mountain  Club.     8vo,  pp.  62.     50  cents. 
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Aitctii7X8  or  TUB  NATtoifAL  Musictiii  OF  EraxilA  —  Thc9  fillit 
itiaber  of  tbiji  pcw  joumat,  cftabliiihisd  by  tlm  uatiiMiiU  inoi«ttiii  recooU/ 
ndisd  At  Hiu  Junrtro,  contmiit  ieveral  meisoirt,  amopg  them  one  on 
the  aborif^iniil  racuAbi  \u  the  sholNbeAps  of  Soothtrii  Bi-a^il  locdly 
callcHi  **  ftaiiib»qui«/*  bj  VrofmaOT  Wiener,  mill  illtwtmtod  bj  two  [>late«« 
Pmfefitor  H&rtU  in  charge  of  the  Qeolo|^mt  Kiirvej'  of  firaxil,  and 
director  «*'~  Lrttu^nt  of  phyAtcsil  ftcivDceaud  geologjf  in  the  iiAU«>niil 

muAeom^  <  '  s  an  iilustraU^l  arliclo  uf  much  inter^t  on  HnuilKin 

pottery. 

Makton*!*  Taxidkr^iy,*  —  Though  fifty  eenu  10  a  large  prke  lur 
thU  Utile  l)ook,  and  the  iiluvtriitionji  consist  of  tliree  mde  dtagrmiDS*  tl  it 
yet  suSdendy  cJt[ilidt  to  enable  one  to  learu  how  to  «tnif  a  binl  or 
mamma]  If  he  u  unable  to  take  a  few  lesdonB  from  a  teacher. 

RacsnT  Eooa«  ajip  FAiirtiLieT».*Tb«  Prep«r«rif>n  and  IConndng  of  Mtcm* 
■00^  Objecm.  Bjr  Thomikt  Davift,  ^Icrviid  (kHUoo^  givailjr  tQUrK(*«1.  K<lii«>d  kj 
John  Maubcwf.    N««  Vork  :  il.  P.  Putnain't  Sooi,     1876.     ISiuo,  pti.  2}4.    fl.2d. 

Btttletin  of  tW  Uniictl  Statm  Gcologlcd  atid  GeQgr»f»Ufcal  Snnty  of  the  Territo 
Hat*     Vt)t  it «  No,  4      Wiukin^oo,  D.  C.    Augon  4,  lt70.    Sro, 

Fotea  of  CiiUr^  MntUin.  Hj  U,  P.  Bc^waitrii,  M,  D.  (R^prlntad  flrom  tba  BeMoo 
Medical  cad  Surgienl  Journal.)     Camhrkige.     11^75.     8to^  p|i.  i. 

Ch«ck'r.iit  of  ihfl  NoctuidA  of  Americji,  North  of  Mvakso.  IL  Bjr  A.  R.  Gfot«. 
BufUIo.     1676.     f)vo»  pp.  20.     7&c«nt«L 

8ynoftfi«  C^cldomjidiifum.  Von  J.  E.  von  Bergaiitajxmi  and  P.  Low.  Wka* 
1876,     mru,  pp.  104. 

Belifig«  £ur  Anatomic  untl  Hitiotogto  dcr  PflaBMelaUjOf  intbatondcri  dar  Cooel* 
dcna     Von  E.  L.  M»rk.     Boon.     1876.    9ro.  pp.  59. 

On  the  Growth  of  the  Floirt!r>8t«lk  of  the  Hyadnih.  By  A.  W.  Bvnnett.  P^^ 
liniin«fjr  Note  on  the  Bute  of  Growth  of  tha  Female  Flowcr-^talk  of  rd2ijficri<i 
M^ttaliM,  (Kxtraeted  ttom,  iba  TnuiMu; lions  oC  tbo  Ltaamn  Boctety  of  Loadoo.) 
l$7fi. 

Micro- Photographi  in  IliJitolo^Y,  Normal  and  Pathological,  4fo.  Bj  C  ^M«r, 
M.  D.,  tn  conjunction  irtib  J.  Gibboni  Hunt,  M.  U*»  and  J,  U.  EtchardjM?o,  M.  I). 
Philadolphia  :  J.  U,  Coaies  &  Co. 

An  Addreaf  oa  Some  of  the  Leading  Public  Health  Qaettioaflp  ete,  B/  J.  M. 
Tonvr,  M.  D.    Cambridge,  Man.    8to,  pp.  40* 

Urijer  die  Befruchtung  dtr  NoidamarikaalielMa  Toeea-AneiL  Von  J.  Boll*  ivo^ 
pp,  4. 


GENERAL   NOTES. 
BOTAiry.' 

IirrLUKNCR   OF  LlOHT    AND  UeaT    OK   TttABI$t«IKATtOII    IH    PtAXTS 

—  Profesaor  Wiesner  has  rec^tly  examtited  thia  Intereating  jtubjc^ci  and 
baa  added  a  few  fiicta  to  those  already  koown*  He  ahowa  that  both  light 
and  radiant  heat  fiivor  transpiratioii,  or  adive  evapormlioci  iVom  the  aur- 

^  Arehiwm  d9  M^mu  Nodmd  do  Ri9  ik  Jmmdr9.  Vol.  1*.  He.  t  1^76*  iU>,  pp« 
ao,    SpUtM. 

i  Tarid^mf  mtAout  a  Ttaekrr,  Bj  WAtrma  P.  Maittost.  tlluatratod.  South 
Framingham,  Msm.    1876,    ISnio,  pp.  41.    50  renti. 

*  Condacted  hj  PaoF.  Q.  U  QoottkUt. 
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face  of  plants,  but  he  thinks  that  the  ultra-violet  rays  have  little  effect 
The  well-known  fact  that  green  plants  transpire  more  rapidly  in  the 
light  is  explained  on  the  ground  of  their  absorbing  the  light  by  means 
of  their  chlorophyll,  and  thereby  increasing  the  tension  of  the  aqueous 
vapor  in  the  cavities  of  the  plant,  and  thus  favoring  its  escape.  This 
was  studied  experimentally  by  comparison  of  transpiration  of  green  and 
of  etiolated  plants  in  the  light,  by  researches  in  the  spectrum  itself,  and 
by  interposing  a  chlorophyll-solution.  •  The  opening  of  stomata  in  the 
light  plays  only  a  subordinate  part  in  the  increase  of  transpiration  caused 
by  light 

Influence  op  Temperature  on  toe  Gerbi ination  of  Pine  Seeds. 
—  Dr.  W.  Velten  states  that  heating  the  seeds  can  exercise  upon  their 
germination  an  effect  which  is  favorable  or  unfavorable  according  to  th«r 
physiological  condition  ;  and,  further,  that  the  time  during  which  they 
are  heated  is  an  important  element,  since  he  finds  that  a  lower  tem- 
perature for  a  long  time  has  the  same  influence  as  a  higher  tempera- 
ture for  a  proportionally  short  period. 

Botany  of  California,  Vol.  I.  —  This  work  gives  a  systematic  ac- 
count of  the  Polypetalous  and  Gamopetalous  Exogens  of  California,  of 
the  whole  eastern  slope  of  the  Sierra  Nevada  and  of  the  ranges  adja- 
cent to  it  on  the  east,  from  Arizona  to  Northern  Nevada,  and  of  South- 
ern Oregon.  The  Polypetalous  orders  have  been  elaborated  mainly  by 
•  Professor  Brewer  and  Mr.  Sereno  Watson  ;  the  Gamopetalae  by  Pro- 
fessor Gray.  Of  the  high  character  of  a  systematic  treatise  by  the  au- 
thors just  mentioned  it  is  quite  unnecessary  to  speak,  but  we  may  be  per- 
mitted to  call  attention  to  a  few  of  the  special  merits  of  the  present 
volume.  There  are  two  keys,  one  analytical,  the  other  st/nopticaL,  by 
which  the  determination  of  the  order  of  a  plant  and  its  place  in  the 
system  is  rendered  very  easy.  In  these  days  when  there  can  be  noted  a 
tendency  in  some  quarters  to  go  back  to  a  false  indexical  methpd,  which 
secures  by  hook  or  by  crook  merely  the  name  of  a  plant,  somewhat  af^er 
the  fashion  of  a  pick-lock,  it  is  pleasant  to  observe  so  effective  a  protest 
in  tlie  form  of  a  sound,  scientific,  and  yet  most  helpful  brace  of  keys. 

The  selection  of  the  type  has  been  made  with  great  skill.  The  catch- 
words of  the  printed  page  stand  out  boldly,  so  that  the  eye  can  hardlj 
fail  to  detect  the  object  of  search.  And,  lastly,  there  is  a  good  spriukliog 
of  interesting  notes  of  a  popular  character  throughout  the  work,  and  much 
prominence  has  been  given  to  an  account  of  the  geographical  range  of 
the  plant^s.  With  Gray's  Manual,  Watson's  Botany  of  the  Fortieth 
Parallel,  and  this  work  (soon,  we  hope,  to  be  completed),  the  study  of  the 
plants  with  which  one  meets  in  his  journey  across  the  continent  is  now 
an  easy  task.  It  should  be  said  that  we  are  indebted  to  the  generosity 
of  a  few  far-sighted  citizens  of  California  for  the  public*ation  of  the  first 
volume  of  this  work,  for  which  their  own  legislature  failed  to  provide. 
Now,  one  good  turn  deserves  another,  and  as  Californians  (the  legislature 
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of  tii0  StAte  perli«p§  exc«pt4>ii)  tierer  do  thb^  bj  Mvim,  wtj  ffhall  hojia- 
Mlj  ezp0ci  to  soo  the  other  hftlf  of  thii,  tuunelj,  voIiibmi  icM^and* 

BOT^INIOAL  PaPCRA  m  EeCSMT  PB8tODIGAX.B, —  C^mptn  rendui, 
H2^  No.  20.     Coren winder,  Chotntcai  ReioftrdiM  raper-  « tation. 

(The  oSee  of  lenteK.     FUatiou  of  carbon*)    No*  2K    L  tet,  On 

the  Nttturis  oi  the  Mineral  SubeUnoet  ■•nimililml  by  FoogL  No.  2B. 
Fisteur,  On  the  Origin  of  Organtzeti  FeroiMta.  A,  da  Candollef  In- 
Moenoo  of  the  Age  of  a  Tree  on  Uits  Mean  Time  of  I.<eaf-Bad  Ex  pan- 
fiioti.  BoiteaiL*  Ou  the  GaUn  occurring  on  the  Leavea  of  F^reoch  Grape* 
V^lnea.  No,  25.  Blaupa»,  On  Contractile  Vaeuolea  in  the  Vegetable 
Kingtiom,  No.  26.  Hart«c*.nf  Ri^ftearehet  respecting  OtipressuM  jy^rumi- 
Jo/iJi.  Boncin,  Note  on  the  Origin  of  the  Niiratef  in  AmarantuM  Btitum. 
8.\  No.  L  Tr^cul,  The  Carpellary  Theory  Ultittrated  by  Amarylli- 
ikeeit!.  Ny lander.  The  Lichena  of  Campbell  Island*  No«  2.  Tn^nl** 
paper  ou  the  oarpeilary  theory  oonlumed.  Ditrin,  On  Cellulotlc  Far* 
itation  of  Oaiie-Siigar. 

Fhra^  No*  18*  Sachs,  On  EmuUinn   Figufc«  and  the  Arrangement  of 

pores  in  Water.     W.  Ny lander,  Licthenn  collected  by  Labaleatier 

Egypt.     Dr.  Suerggen,  Notice*  of  Va^ular  Cryptogama  collected  by 

mwxa.  No.  19.  Dr.  B.  Frank,  I  he  Biological  Kdalione  of  the  Thallut 
Cmataoeotis  Lichens.  No.  20.  Ny  lander.  Additions  to  European 
Ltrhenography.  Dr.  Prantl,  Morphological  Studies.  De  Kn<tmpelhuber« 
Braiilian  LiebeEia.  No*  21.  J.  E.  Weiss,  Relations  of  Growtii  anil  the 
Gooneof  Flbrovaaealar  Bundles  of  Pifkcracea^.  J«  Heinke,  Nottj  resfiect* 
illg  Recent  Account  of  Apparatus  for  Demonstrating  Growth. 

Batanitehe  Z^ihm^^  Nosi.  25,  26,  27,  28.  l>n  Ernst  Keuthcr,  Contribu* 
tions  to  the  History  uf  the  Dtsvelopment  of  Flowers.  No.  29.  Solms-^ 
Laubaclu  Tb«  Development  of  the  Flowers  of  Bru^mamia  ZtppM  and 

i$toio€h%a  CierfumtiB   L.  (continued  in  the  four  suooeedtug  numbers 

ibe  journal).  No.  33.  A.  W.  Eichler,  Reply  to  Reuthcr's  pa))er  men- 

oed  above.    No.  34.  Profesaor  Schenk,  On  the  Fruit  of  Fossil  Equiae* 
Profesaor  Famintain,  On  the  Formsuon  of  Cotyledons, 

ZOOLOaZ. 

Gkookaphical  VAKi4TtO!t  AMONo  North  AnKRicAit  M4iuiai.a, 
icHPr.ciJtLLr  \^  Rkspect  to  Si£it.  —  Having  recently  hail  an  opportm- 
ty  (through  the  kindness  of  Profemor  Baird)  of  studying  with  some 
tlie  magnificc'Mt  series  of  skulls  of  the  North  Amerii^aii  Jfamnuiitti 
igiiig  to  the  National  Museum  (amounting  oflen  to  eighty  or  a  huQ* 
Ared  specimens  of  a  single  species),  I  hsTe  Insen  strongly  impressed  with 
the  difierent  degrees  of  variability  exhibited  by  the  representatives  of  the 
species  and  genera  of  even  the  tame  fantUy.  The  variation  in  siae^  for 
Initance,  with  latitude,  in  the  wolves  and  foxes  is  surprisingly  great, 
amounting  in  some  species  (as  will  be  shown  later)  to  twenty-five  per 
eenL  of  the  average  sixe  of  the  species,  while  in  other  spedes  of  the  Frrm 
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it  is  almost  nil  Contrary  to  the  general  supposition,  the  variation  in 
size  among  representatives  of  the  same  species  is  not  always  a  decrease 
with  the  decrease  of  the  latitude  of  the  locality,  but  is  in  some  cases  ex- 
actly the  reverse,  in  some  species  there  being  a  very  considerable  and  in- 
disputable increase  southward.  This,  for  instance,  is  very  markedly  tme 
of  some  species  of  Felts  and  in  Procyan  lotor.  Consequently,  the  very 
generally  received  impression  that  in  North  America  the  species  of  Afam- 
media  diminish  in  size  southward,  or  with  the  decrease  in  the  latitude 
(and  altitude)  of  the  locality,  requires  modification.  While  such  b  gen- 
erally the  case,  the  reverse  of  this  too  oflen  occurs,  with  occasional  in- 
stances also  of  a  total  absence  of  variation  in  size  with  locality,  to  be 
considered  as  forming  "  the  exceptions  "  necessary  to  "  prove  the  rule." 

That  there  are  such  exceptions,  among  both  birds  and  mammals,  I 
have  been  long  aware,  and  long  since  noticed  that  where  there  is  an  act- 
ual increase  in  size  to  the  southward  it  occurs  in  species  that  belong  to 
families  or  genera  that  are  mainly  developed  within  the  tropics,  there 
reaching  their  maximum  development,  both  in  respect  to  the  number  of 
their  specific  representatives  and  in  respect  to  the  size  to  which  some  of 
the  species  attain.  This  fact  seems  also  to  have  been  observed  by 
others.^ 

Most  of  the  mammals  of  North  America  belong  to  families,  subfam- 
ilies, or  genera  which  have  their  greatest  development  in  the  temperate 
or  colder  portions  of  the  northern  hemisphere,  as  the  Cervidity  the  Can- 
idcBy  the  MustelidtE,  the  Sciuridts  (especially  the  subfamily  Arctomyifus), 
the  LeporidcB,  the  Castorida,  the  Arvicolime  among  the  AfuridtB,  the 
SaccomyidcB,  Geornyidce^  etc  These  rarely  present  an  exception  to  the 
general  law  of  decrease  in  size  southward,  though  the  variation  is  less 
(in  fact,  occasionally  almost  nil)  in  some  species  than  in  the  others. 
The  more  marked  exceptions,  or  those  in  which  there  is  an  actual  in- 
crease in  size  southward,  occur  in  those  families  that  reach  their  highest 
development  within  the  tropics,  as  the  Felidce  and  Procyonidce, 

In  some  species  (as  I  have  elsewhere  noticed)  there  probably  exists  a 
double  decadence  in  size,  the  individual  reaching  its  maximum  dimeu- 
sions  where  the  conditions  of  environment  are  most  favorable  for  the  ex- 
istence of  the  s|>ecies,  and  diminishing  in  size  toward  the  northern  (through 
scarcity  of  food  and  severity  of  climate)  as  well  as  toward  the  southern 
(in  consecjuence  of  the  enervating  influence  of  tropical  or  semitropical 
conditions)  limit  of  its  distribution. 

^  I  find  that  Mr.  Robert  Ridgway,  some  two  years  since,  thus  referred  to  this  point. 
In  alluding  to  the  smaller  size  of  Mexican  siKJcimens  of  Catherpes  Mtxicanus  as  com- 
pared with  sjx'cimens  from  Colorado  (C.  Mfxicanus  var.  conspcrsus),  he  says,  *'Ai 
we  find  this  peculiarity  exactly  ])aralleled  in  the  Thryothorus  ludovicianus  of  the  At- 
lantic Staio>,  may  not  these  facts  |)oint  out  a  law  to  the  effect  that  in  genera  and  spe- 
cies in  the  tcn)perate  zone  the  increase  in  size  with  latitude  in  toward  the  rryion  o/tke 
hiijhtst  dinlofiincnt  of  the  group  f"  (  Jiaird,  Brewer,  and  Ridgway 'f  Birds  of  North 
America,  vol.  iii.,  App.,  ]>.  503,  1874.) 
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In  ft  g&omrtii  WBj,  ihe  eurrelntion  of^ijco  wiih  giofrmpliiaid  dbinbuticiti 

ij  \m  fbrmulAtad  in  the  following  {irop(»«iiiotii  :  — 

(L)    TkM  maximum  phy$ical  ti€{*riopm€nt  q/  tA§  indit^fttiuai  it  oUained 

I  M#  eondiitoptt  of  fnt^tronrntHt  art  moti  JarorfM  to  thr  fife  uf  the 

9««.     Spodes  being  primarily  limitod  in  l^tr  dtNtribiitiutj  hy  climutic 

^ndliiont,  ihdr  n^pniAcnUtircs  living  ftt  or  near  f*ithor  of  llimr  rtstfiect^ 

i  latitodiaal  bounckiies  are  muro  or  lettt  nji&Torftblj  afiectad  bj  the 

ihsl  tiuMy  limit  the  range  of  the  tpodes.     These  iniloencee 

Uf  bo  the  tlirect  efS'ccU  of  too  high  or  U^n  low  a  ti^rop^^rature,  Uxi  little 

'  too  nmeh  hnotultly,  or  th^sir  indirect  efTi^tn  aetitig  ufiou  the*  phttitu  or 

•imrcsea  of  fooiL     Hence  the  the  of  the  individual  generally  corre* 

Islet  with  thi*  Hhtuid;uice  or  icarelty  of  footj.     Dllforeut  A|»eci4}it  tieiug 

constitDCionally  tlttcd  for  diflVrrmit  dhuatlc  oonditioui,  lurrtmudtngft  favor* 

ftblfi  to  ono  may  tie  very  uu^vorable  to  otheri,  even  of  the  Aume  family 

or  genta.     Hence 

(2.)   The  larg€9t  tpedet  of  a  grcmp  (g^Qut^  xiib&mtty,  or  family,  an  the 

may  be)  <"*#  found  where  the  ^roup  ia  which  ihe^  tererttfijf  &r/an^ 

Iff  kifAsai  develop meni^  or  where  it  hat  what  majf  he  termed  iU 

emOn  of  di^ribuHon*     In  othfr  worda,  tfiecloe  of  a  given  group  attain 

Ibeir  maEimuon  0i«e  where  the  eonditioni  of  exiaieiioe  for  the  group  in 

^oneelion  are  the  nio«t  favorable,  just  an  the  largeat  reprenentattvej  of  a 

^Bperiea  are  found  where  the  oonditlonA  are  moet  fiivomblt:  for  the  eiiai- 

^HiiicK!  of  the  epeciee. 

V     (3.)    The  matt  **  tfpictil  **  or  moH  gmtraUttd  rtptttmtMimt  of  a  ynttt^ 
I      ure  found  adto  near  itt  centre  af  dittrihution^  oullffing  forms  hein^  ^ener* 
€iU^  more  or  ieii  ^ah^rrtmt**  or   epeaalised^ — J.  A.  Allkk,   Bulletin 
IT.  S,  Geological  Survey  of  the  Tt?rritories» 

A  Gorilla  in  Exolani*.  —  Mr.  Moore,  Curator  of  the  F«?e  Public 

ft! ui;eiin»  at  Liver{>ool,  aenda  the  following  letter  to  77ie  London  7\met  of 

Juno  23d:  — 

^L    ••  Sill,  —  A  veritable  young  living  gorilla  was  yesienky  broiight  into 

^BLiverpool  by  the   German  African  Society's  Expedition,  which  arrived 

by  the  ttaamihip  Loanda,  from  the  West  Coaat.     The  animal  ia  a  young 

Biaie*  in  the  most  {lerfeot  health  and  condition,  and  measures  nearly  three 

km  In  bright,     lu  beetling  brows,  flattened,  podgy  no««i  blaisk  muztle, 

ill  cars,  and  thick  flnger»,  cleft  only  to  tl>e  aeoond  joint,  diatSngtiiftb  if 

8tukably  from  the  ehlmpaniee.    Only  one  other  tpedmen  baa  been 

g;hl  alive  to  England*    In  the  winter  of  18d5-56  a  yonng  fentftle 

9ri1l%  of  mueh  smaller  »tae,  waft  exhibited  by  the  Inle  Mra.  WombweU 

Liverpool  and  other  plaoea.     It  di«^d  in  Mareh«  I856i,  and  waa  feot  tu 

fr.  Waterton^  of  Walton  Hall,  who  preferrol  the  skin  for  hia  own  col- 

clian.  and  dent  the  akeleton  to  the  Leodi  Hnaeum.     ThU  speeitncn  I 

iw  living  in  Livcr(>ool  and  dead  at  Walton  Hall.     All  tnbteqnent  at- 

Bpta  to  import  the  gorilla  alive  have  fiiiled :  and,  unfortnnately,  the 

public  will  have  no  opportunity  of  profiting  by  the  preeent  8uc- 
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cesB,  as  the  members  of  the  expedition,  with  commendable  patriotism, 
are  taking  the  animal,  on  Saturday,  via  Hull  to  Berlin.  Could  it  hate 
graced  our  own  Zoological  Gardens  it  would  have  been  the  lion  of  the 
day ;  for,  in  addition  to  the  great  scientific  interest  of  the  species,  the 
abounding  life,  energy,  and  joyous  spirits  of  this  example  would  have 
made  it  a  universal  favorite.  Courteously  received  at  Eberle's  Alexan- 
dra Hotel  by  the  members  of  the  expedition,  I  found  the  creature  romp- 
ing and  rolling  in  full  liberty  about  the  private  drawing-room,  now  look- 
ing out  of  the  window  with  all  becoming  gravity  and  sedateness  as  though 
interested,  but  not  disconcerted,  by  the  busy  multitude  and  novelty  with- 
out ;  then  bounding  rapidly  along  on  knuckles  and  feet  to  examine  and 
poke  fun  at  some  new-comer ;  playfully  mumbling  at  his  calves,  pulling 
at  his  beard  (a  special  delight),  clinging  to  his  arms,  examining  his  hat 
(not  at  all  to  its  improvement),  curiously  inquisitive  as  to  his  umbrella, 
and  so  on  with  visitor  after  visitor.  If  he  becomes  overexcited  by  the 
fun,  a  gentle  box  on  the  ear  will  bring  him  to  order  like  a  child,  — 
like  a  child,  only  to  he  on  the  romp  again  immediately.  He  points  with 
the  index  finger,  claps  with  his  hands,  pouts  out  his  tongue,  feeds  on  a 
mixed  diet,  decidedly  prefers  roast  meats  to  boiled,  eats  strawberries,  as 
I  saw,  with  delicate  appreciativeness,  is  exquisitely  clean  and  mannerly. 
The  palms  of  his  hands  and  feet  are  beautifully  plump,  soft,  and  black  as 
jet.  He  has  been  eight  months  and  a  half  in  the  possession  of  the  expe- 
dition, has  grown  some  six  inches  in  that  time,  and  is  supposed  to  be  be- 
tween two  and  three  years  of  age." 

Egg  op  Chionis.  —  In  the  final  article  of  Bulletin  No.  8  of  the 
National  Museum,  upon  Chionis  minor,  by  Dr.  Cones  and  myself,  ap- 
pears (page  89)  the  following  paragraph :  — 

"  An  ^gg  of  C.  minor  was  received  by  the  Zoological  Society,  January 
17,  1871,  concerning  which  Prof.  Alfred  Newton  said,  *  No  egg  of 
either  species  of  this  genus  had  before  been  known,  and  this  confirms,  by 
its  appearance,  the  systematic  position  of  the  form  shown  by  osteology, 
its  affinity,  namely,  to  the  plovers.' " 

Since  on  the  preceding  page  there  is  cited  from  the  Ibis  a  mention  of 
a  letter  from  Mr.  Layard,  dated  at  Cape  Town  in  1867,  wherein  an  egg 
of  this  bird  had  been  described,  the  impression  is  naturally  conveyed 
that  Professor  Newton  had  overlooked  this  previous  description.  Such 
an  impression  was  held  by  us  at  the  time  of  writing,  and  a  passing  men- 
tion thereof  was  furthermore  made  by  me  in  an  article  upon  the  same 
subject,  which  appeared  in  the  Popular  Science  Monthly  for  March  last 

I  have  since  learned  that  Mr.  Layard  was  misinformed  with  regard 
to  the  authenticity  of  his  specimen,  brought  him  by  a  whaling  captain, 
and  that  it  proved  not  to  belong  to  Chionis  at  all. 

A  considerable  injustice  has  therefore  been  unwittingly  done  Professor 
Newton,  which  I  beg  that  you  will  allow  me  the  opportunity  for  repair- 
ing by  giving  publicity  to  this  note.  —  J.  H.  Kidder,  Surgeon  U.  S. 
Navy. 
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ANTHROPOLOOY. 
At*  ArufCAX   PoTTKu  AT  HRR  WoBK,  —  I  waa  uiuch  intcrpRted  l« 
nts  village  (KUutigc)  hj  watcltiiig  %  potter  at  ber  work.     First  8lie 
[  enough  earth  and  irat<:r  for  ono  pot,  with  n  p<s8tle  such  ma  they 
I  in  hetatiog  com,  till  it  formed  a  perA?ctly  homogeneous  ixui»ti.     She 
\  ptst  it  cither  on  a  fiat  itooe  or  ou  the  bottom  of  anotlier,  and  giv* 
ag  it  a  dab  with  her  liftt  in  the  middle  to  form  a  hollow,  worked  it  into 
)  ahape  roughlj  with  her  hands,  keeping  them  cotiHtAntlT  Wf;t,  and  then 
OQt  the  finger^marktf  with  a  corncob,  and  finally  polished  it 
OT«>r  with  one  or  two  bit«  of  gourd  and  a  bit  of  6at  wood,  the  bit  of 
9urd   giving  it  the  proper  curvoc,  and  Hually  ornamenting  it  willi  a 
»r|i*potnte<l  stick,     I  went  to  look  at  if,  wondering  how  it  wa»  to  be 
ken  oflT  the  Atone  and  i\w  bottom  &haped»  wheo  lo  and  ^»ehold,  it  had 
bottom  I     I  waited  to  aee  what  would  be  done,  and  afl^^r  it  had  been 
^ing  four  or  five  hours  in  a  shady  place  it  wa«  ttilf  enough  to  be  han* 
I  earefully,  and  a  bottom  worked  in  of  another  piece  of  clay.    I  timed 
lie  from  beginning  to  pound  the  ctny  till  it  was  put  aidde  to  dry,  and  It 
ok  thirty-fivp  minut«4 ;  putting  in  the  bottom  might   Cake  ten  more, 
bis  pot  would  hold  from  two  and  a  half  to  throe  gallons.    The  shapea 
many  are  very  graceful,  and  all  are  wonderfully  truly  formed  (like 
"^the  amphora  in  Villa  Diomed  at  Ponifieii)  :  they  are  ttsed  fbr  palm  oQ. 
—  Cameron  $  Dianj,  Journal  of  th^  iiot/nl  Gtogrftphical  Soci^t^f, 

IQKOQRAVHY  AND  EXPLORATION- 
KxPLORiXG  ExpEDrriOBcs  IM  6itKKi«LaKn.  —  In  the  summer  of  1875, 
r,  flelland,  a  Norwegian  goologistt  visited  Greenland  and  made  some 
act  and  consequently  very  important  obscTrvationd  on  the  rate  of  move- 
ftnl  of  the  interior  ice.  Hia  roeaaoremenUi  were  made  at  the  great 
Jacob^hav  and  also  at  the  Itifdliarsuk  gtadert  at  the  opemng  of 

^ihe  ToBsiii  ord,  whence  the  gr^at  harvest  of  icebergs  sweeps  down 

WaigaL 
In  April,  187<>,  Mr*  StniiKtrnfi,  the  i*miuent  ;;<M>lo'_]-t,  mul  Lii-uti^nniit 
lolm,  a  young  and   enlorprining  otTicer  of  ih*'    It  .,  il    hariish   Navy, 
iled  for  Greenland,  according  to  tlie  Gtagraphicat  Maf^ine,  with  the 
AtioQ  of  jienetrating  into  the  interior.     The  Brst  attempt  will  prob- 
be  made  from  the  Tunnudliarbik  Fiord,  near  Julhinehaab,  in  tlie 
ope  of  being  aide  to  reach  a  mountain-peak  which  has  been  obserred 
the  far  distance  to  pierce  the  turfa(?e  of  the  glacier,  and  is  known  as 
'  JomCrueme"  or  "  Niviariiet^     But  this  will  only  be  preliminary, 
Kid  the  gallant  explorers  intend  to  renew  thetr  attempts  for  three  or  four 
until  they  gucc^ed.     The   I>niii*h  govunimcnt  liaa  granted  the 
funda  for  this  noble  enterprise. 

interested  in  arctic  research  will  be  glad  to  hear  that  Dr* 
link's  famous  work  on  Greenland  is  to  be  translated  into  English. 
Ills  is  the  most  authoritative  work  on  that  eoQntry,  Dr.   Hink  having 
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been  for  years  Director  of  GreeDland.  It  will  be  in  one  volume,  and, 
besides  giving  a  general  history  of  Greenland  and  its  people,  will  contain 
an  appendix  relating  to  the  natural  history  and  meteorology  of  the 
country,  and  will  be  illustrated  by  a  series  of  plates  (fac-similes  of  draw- 
ings by  the  Greenland  Eskimo,  some  of  which  have  already  found  their 
way  into  the  United  States)  and  a  new  map. 

It  appears  that  the  great  harvest  of  white  bear-skins  is  obtained  in 
Greenland  from  the  extreme  south,  when  the  bears  come  on  the  ice 
flrifled  around  Cape  Farewell  in  the  current  from  the  east  coast ;  that 
some  are  taken  on  the  ice  round  Upernavik  in  the  far  north,  but  that 
bears  are  very  scarce  between  Julianehaab  and  Upernavik.  The  cod- 
fish are  mainly  taken  on  the  Torske  Bank,  off  Sukkertoppen,  and  the 
narwhal  horns  are  entirely  from  North  Greenland. 

MICBOSCOPY.i 

Microscopy  at  the  American  Association.  —  The  subsection  of 
microscopy  of  the  American  Association  for  the  Advancement  of  Science, 
which  has  hitherto  been  a  transient  organization,  temporarily  formed 
whenever  necessary,  was  established  as  a  permanent  body  at  the  Buffalo 
meeting  in  August  last.  In  addition  to  business  connected  with  the  de- 
tails of  organization,  nine  papers  were  read,  and  many  interesting  dis- 
cussions were  held.  Two  evenings  were  occupied,  one  by  an  informal 
soiree  at  the  rooms  of  the  subsection,  and  the  other  by  a  very  successfbl 
reception  tendered  by  the  Buffalo  Microscopical  Club.  The  members 
present  were  cordially  and  unanimously  in  favor  of  the  permanent  or- 
ganization. Dr.  R.  H.  Ward,  of  Troy,  was  elected  chairman  for  the 
first  year,  ending  with  the  Nashville  meeting  next  August.  It  is  ear- 
nestly desired  and  hoped  that  the  microscopists  of  the  country  will  tike 
such  an  active  interest  in  the  organization  as  to  secure  for  themselves 
and  others  the  really  great  advantages  which  it  offers. 

Doublk-Stainkd  Muscular  Fibres.  —  Dr.  Geo.  D.  Beatty  calls 
attention  to  the  Lissotriton  puncfatus  (the  smooth-skin  newt)  and  the 
Amphiiuiui  tridactylum  as  microscopical  treasures,  the  muscular  fibres, 
especially  of  the  tongue,  being  particularly  beautiful,  the  transverse 
strije  being  very  well  marked,  and  the  nuclei  very  large  in  both  species, 
and  greatly  elongated  in  Amphiuma,  stretching  one  third  across  the  field 
with  a  one-fifih  objective  and  A  ocular.  The  tissues  should  be  double, 
stained  for  the  nuclei  with  carmine  and  with  picric  acid  to  bring  out 
the  transverse  stria?.  The  tissue  is  hardened  by  ninety-five  per  cent 
alcohol,  followed  by  absolute  alcohol,  and  sections  cut  in  a  section  ma- 
chine or  fibres  teased  out  carefully  with  needles.  The  sections  or  threads 
are  placed  for  one  minute  in  twenty-five  per  cent,  alcohol,  soakc^d  for 
five  minutes  in  Dr.  J.  J.  Woodward's  borax-carmine  solution,  soaked 
al)out  ten  minutes  in  alcohol  acidulated  with  twenty  per  cent,  of  hydro- 
1  Conducted  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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ic  »cid  until  the  earmiDe  b  ii«uly  remoTed  from  all  parta  except 

Mil  jilrobnl  ^  ininutc«i,lh«?  solution  l)ciiig  changed 

fre«^  li  thitn  I  i  iiiK*  hulf  tfi  one  miiiutiii  in  an  alco- 

ifie  »olotiaii,  one  twelfth  grain  tii  one  ounot)  of  picric  acid^  waahcsd  in 

1,  atid  traoillBinid  thmogki  aliaoliite  alcoliol  and  oil  uf  dovm  to 

1  for  moittitiQK. 

PlloTci-MicufiaitArtiT.  —  Dr»  Charlcfl  Jewcitt,  of  Urookljru,  N,  Y., 

IiAR  prmluoed  extrcmteljr  |»erfoct  photographs  of  Amphiplfura  ptUudda 

m\i\\  Tolliit*t  one^ilfUa  ItniBatiioti  obje<^tivt!!,  B  ocular,  and  ZentmayerV 

ampUBer. 

A  Naw  Fi;HOirt$*  —  Mr.  J*  P«  Moore  hai  preaeoted  to  tlia  San  Fran- 
ctioo  Miero«ooptoal  Society  a  specimen  aii*l  description  of  a  remarkable  fun* 
^tts  found  growing  from  a  beam  in  an  abmndooed  drifu  four  hundred  feet 
liclow  the  surface,  tn  tlie  Yellow  Jacket  Mine,  Gold  Hill.  Nevada.  The 
'growth  oomnieiicea  aa  a  pure  white  mjof^itum  bursting  out  of  thi?  wood. 
'The  speeimcft  deacribod  was  throe  feet  four  inchirs  long,  of  a  light  \mW 
or,  and  cotisUtecl  mainly  of  a  three- parti?<l  iitcm,  two  or  three  Incbei 
diameter,  attached  by  means  of  a  disk  el^ht  or  ten  incheii  wide*  To- 
the  other  end  the  stem  divided  into  sltort  branches  greatly  re»cm- 
Uing  in  ahape  and  arrangement  the  young  antlen  of  a  stag,  Uie  three 
terminal  onee  being  much  the  moAt  vigorous  and  conspicuous*  formiog  a 
perfect  trident.  The  gllU  are  dintant,  decurrent,  notdicd,  and  sinuat*?, 
and  of  a  pale  straw  color ;  thi?  sport!s  ovate  or  round,  exceedingly  minute^ 
snd  borne  on  true  basidia.  The  plant  is  called  by  tJie  miners  ilie  lily 
f  the  mines}  by  Mr*  Bfoorc,  Agaricu*  tritlem. 


SCIENTIFIC   NEWS. 

^The  Bulletin  of  the  United  States   Geological  and  Geographical 
'Survey  of  the  Territories,  Vol.  ii.,  No.  4,  issucfl  August  4,  1  ^7 d,  contains 
the  following  paficrs :  Notes  on  the  Geology  of  Northeastern  New  Mei* 
ieci,  by  O*  St.  John,     Sexual,  ludmdiiaU  and  Geographical  Variation  in 
L»«eotticte  ttpkrocotit^  by  J,  A.  Allen.     Goographiml  Variation  among 
orth  American  MammaU,  especially  in  Rcspert  to  Stze,  by  J.  A.  Allen, 
ipttons  and  IJlustrationi  of  Fossils  from  Vaoooutei^s  and  £>ucia 
and  other  Northwesiern  Lo<»liti»,  by  i\  B.  Meek*     Note  on 
the  new  Genus  Mlntacrinus,  by  F.  B.  Meek. 

—  Advices  from  Professor  HAydc*n,  in  cbargt  of  llie  Untied  Stalea 
eological  Survey  of  the  Territories,  state  that  his  parties  are  all  in  the 
and  with  orden  to  finish  the  work  in  Colorado  and  recitro  by  No- 
ilier  Ist  ProfbaBor  Haydeo  baa  been  with  one  of  th«  parltea  making 
an  examination  of  (6iton  .Mountains  and  San  Luis  Park  so  ia  to  perl^t 
the  coloring  of  the  geological  map. 
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PROCEEDINGS  OF  SOCIETIES. 

Academy  of  Natural  Sciences,  Philadelphia.  — June  27th.  The 
meeting  was  attended  by  Dom  Pedro  II.,  Emperor  of  Brazil,  and  his 
minister  plenipotentiary,  Senhor  A.  P.  Carvalho  de  Borges. 

Dr.  Leidy  made  a  communication  upon  the  structure  and  life  of  the 
Rhizopods.  The  formation  of  the  shells  of  the  Difflugians  was  described, 
and  a  number  of  forms  were  figured. 

Professor  Cope  called  attention  to  certain  mammalian  remains  from 
the  neighborhood  of  Santa  F^.  The  specimens  exhibited  belonged  to 
the  Mastodon  prodttctus^  which  must  have  been  very  abundant  in  that 
region.  The  speaker  dwelt  upon  the  peculiarities  which  distinguished 
it  from  Mastodon  OhioticuSj  and  gave  at  length  the  characters  of  the 
dentition. 

The  three  prominent  types  of  mammals  from  the  Eocene,  Miocene,  and 
Upper  Miocene  formations  of  the  West  weredescribed  and  illustrated  by 
fine  specimens  of  skulls  of  Loxohphodon  comtUtds,  Symborodon  acer,  and 
#S'.  cdtirostrts. 

Professor  Frazer  described  a  collection  of  microscopic  sections  of 
igneous  rocks,  the  peculiarities  of  which  were  exhibited  by  means  of  the 
screen  and  lantern.  Certain  Brazilian  Dplerites  were  contrasted  with 
others  from  York  County,  Pa. 

Dr.  Horn  placed  on  record  a  method  of  distinguishing  sexes  in  the 
genus  Amhlycheila^  depending  upon  the  shape  of  the  trochanters. 

July  11th.  Mr.  Gabb  called  attention  to  the  use  of  borax  as  a  sub- 
stitute for  alcohol  in  the  preservation  of  animal  tissues. 

July  18th.  Mr.  Meehan  exhibited  specimens  of  Senecxo  Jacohaa.  a 
hardy  herbaceous  plant  which  had  recently  flowered  for  the  first  time  in 
fifteen  years.  He  also  gave  the  results  of  his  observations  on  the  mode 
of  fertilization  of  Campanula,  which  he  believed  to  be  entirely  inde- 
pendent of  insect  agency.  The  mode  of  fertilization  of  the  dandelion 
and  chiccory  was  also  described  and  illustrated.  Both  of  these  plants 
were  considered  self-fertilizers. 

Professor  Cope  spoke  of  the  species  of  fossil  dogs  found  in  the  Santa 
Fe  marl.  The  vertebrates  found  in  that  formation  now  number  thirty- 
two,  including  eleven  species  of  Canis.  These  are  all  extinct,  with  the 
exception  of  one  species  of  wolf,  the  Canis  ccevis  of  Leidy.  This  wa.* 
believed  to  be  identical  with  the  living  wolf,  which  was  considered  to  be 
specifically  identical  with  the  common  dog.  The  species  mentioned 
originated  in  the  Upper  Miocene  and  persists  to  the  present  day.  A 
new  form  was  described  under  the  name  of  Canii  WTieeiertanus,  The 
relative  size  and  other  characters  of  the  species  heretofore  described 
were  given. 

The  number  of  species  of  fossil  deer  found  in  the  formation  spoken 
of  was  increased  from   four  to  six,  the  two  new  forms   being  named 
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^MJDieroefrtts  inif^t^ralis  and  Dierotfru$  ukmaimi*  In  antwer  to  Dr.  Mc^ 
^■C}itlUeD*  Profe<«Mir  GofNi  •toUsd  that  bn  hmX  at  one  timi*  iitipf»of^ 
^B  that  tha  burrs  on  certain  of  tlie  imtlttrK  of  the;  foMiI  iWr  iutiiaitt*cl  tha 
H  aoat  of  fracturrft,  but  he  had  not  in  all  caiet  been  able  to  find  evidenoe 
^  tttppnrting  thi«  view.  The  hei  wai  al*o  ]>ointed  out  that  theAO  antlers 
had  a  stifierfidal  coating  or  eptdermta  which  would  be  Aufficicnt  to  hold 

Pllie  fractured  pic*c*<*«  ui  plac^o. 
AcADEMT  oi-  SciiUfccs,  8t«  LciuU. -*  May  15th.    Judge  iiolmee  re* 
marked  an  fuUow«  upon  man  and  the  tdephant  in  Nebraika.     In  Dr. 

illayden's  Annual  lte|iort  of  the  United  States  Geolojpcal  Survey  for  the 
year  1H74,  recently  puhlished,  appears  the  ni^port  of  Dr.  8amut*l  Aughey 
on  the  Loetttt  depimits  of  Nebraaka.  It  is  stated  that  the  Ixm^s  covera 
three  fourths  of  the  turfiMe  of  thai  State,  ranging  in  thidtneae  from  forty 
to  one  hundred  and  fifty  feet,  and  extending  weatward  from  the  Ifia-^ 
•ouri  Hivrr  to  a  limit  beyond  Kearney  and  the  Republican  Fork. 

The  more  important  ikct  which  he  deninnl  to  notice  wan  tliat  Dr. 

[  Aughey,  after  some  yemn  of  eareful  eeardiing,  liad  luoceeritHl  In  tiudiug 

ded  in  tliin  do|K>fiit  two  distlnctly-flhaped  and  well-workeil  arrow* 

which  are  figured  in  hin  report  (page  255)*    One  of  them,  a  fmaU 

arrow-head«  was  found  at  a  depth  of  tifteen  feet,  at  a  place  three  milee 

east  of  Sioux  City ;   the  other,  nearly  four  time*  larger,  might  very 

well  have  been  a  9[>ear-hoad,  and  it  was  foun<l  at  a  place  two  and  a  half 

(lies  toutheast  of  Omaha,  and  at  a  depth  of  twenty  feet,  and  *'  thirteen 

I  aliove  the  point  where  it  wan  found,  and  within  three  inches  of 

flieuig  on  a  lino  with  it,  in  undisturliod  Loess,  there  was  a  lumbar  verte- 

Ibra  of  dti  tlfphant  (El/fphus  Amertcnnus},'*     The  materiml  i«  not  named 

[bor  are  mt^iifturemefitii  given,     Flint  chips  are  mentioned  an  found  '*  in 

libe  bluffs  ^  in  Dakota  County,  but  as  not  certainly  of  human  origin. 

The  discovery  is  important  as  going  to  show  the  oontemporaneity  of 

man  and  the  elephant  on  this  continent  during  the  period  of  the  Loess* 

must  have  inhabited  tiigcthrr  tho  shores  of  the  great  inland  seaa 

'expansions  of  the  rivem,  in  which  the  Loess  formation  was  depos* 

It  furniahed  tlie  first  distinct  and  iuconirovertible  proof  of  this 

l&ct  that  he  was  aware  o£     Booes  of  mastodon,  elephant,  mul  other 

|ttxdnct  animals  had  been  freqtteotly  found  in  the  Lt>es»  of  tho  Miwiis* 

appi  Valley*  but  hitherto  no  human  remains  had  been  ascertained  with 

[ity  to  belong  to  it*    Mr.  Worthen,  of  the  lllinoii  Qeologkal  Sut^ 

^ey«  had  reported  an  instatiot  of  arrow-heads  boing  fbuiid  together  wilk 

bones  of  extinct  mammalia  in  an  altered  drift  covered  by  Loeas  near 

Alton  ;  but  the  rireumstatiees,  geologically  oonsidered,  seemed  to  idmll 

of  some  doubt  on  tlie  question  of  their  ootemporaneooinesi.     But  here 

no  room  would  seem  to  be  left  for  any  other  ratioMl  hypotheals.     Both 

the  arrow-head  and  the  vertebra  must  have  been  deposited  in  the  sttll 

waters  of  the  lake,  or  been  drifted  to  the    spot  by  the  same  moving 

waters  of  the  Loess  period.     The  arrDW*head,  oertainly,  oould  not  have 
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got  there  if  it  had  belonged  to  a  more  recent  period.  Bat  it  is  still 
possible  that  the  vertebra  may  have  been  washed  out  of  some  older 
deposit  by  the  action  of  rivers,  and  been  swept  down  into  the  lake ;  or 
it  may  have  been  frozen  into  a  mass  of  ice  and  been  carried  down  by 
the  river,  and  dropped  to  the  bottom  on  the  melting  of  the  ice.  The 
presence  of  mastodon  bones  with  the  arrow-head,  in  the  Benton  Comity 
case,  has  been  account^  for  in  this  way  :  The  presence  of  the  arrow- 
head proved  the  existence  of  man  in  the  alluvial  period  only ;  but  in 
this  instance  the  arrow-head  must  have  been  contemporary  with  the 
older  Loess  deposit,  and  the  bones  of  mastodon,  elephant,  and  other  ex- 
tinct species  of  mammalia  are  so  abundant  in  this  deposit,  not.  only  iu 
Nebraska  but  throughout  the  Mississippi  Valley,  that  no  doubt  can  re- 
main that  these  animals  were  also  contemporary  with  the  Loess. 

In  the  instances  reported  by  the  late  Dr.  Koch  (Tranactions  of  the 
St  Louis  Academy  of  Science,  i.  61  and  117),  of  arrow-heads  found  to- 
gether with  the  bones  of  mastodon,  one  in  the  alluvial  bottom  of  the 
Pomme  des  Terres  River  in  Benton  County,  Mo.,  and  the  other  in  the 
bottom  land  of  the  Bourbeuse  River,  in  Gasconade  County,  Mo.,  it  was 
possible  to  explain  the  facts  stated  by  him  as  being  the  result  of  more 
recent  changes  in  the  local  alluvial  drift  of  the  river  channel.  Dr.  Wiz- 
lizenus  (Ibid.,  page  1 68)  endeavored  to  account  for  all  the  phenomena  in 
this  way,  and  in  the  latter  case  by  supposing  that  Indian  fires  had  been 
built  over  the  spot  at  a  time  long  subsequent  to  the  deposit  of  the  bones, 
and  the  whole  afterwards  covered  by  alluvial  overflows.  He  was  well 
acquainted  with  Dr.  Koch,  and  did  not  question  the  veracity  of  his 
statements.  Judge  Holmes  had  himself  assisted  Dr.  Koch  in  putting 
his  article  into  shape  for  publication  in  the  Transactions,  and  questioned 
him  minutely  as  to  the  particulars  stated,  and  could  certify  that  the  cir- 
cumstances mentioned  were  positively  asserted  by  him  to  be  true.  Nor 
had  he  any  reason  for  doubting  the  truthfulness  of  Dr.  Koch.  As  lately 
suggested  by  Professor  J.  D.  Dana,  it  is  true  that  Dr.  Koch  was  not  a 
thoroughly  scientific  and  practical  geologist,  and  perhaps  he  gave  some 
scope  to  his  imagination  in  the  matter  of  theorizing  upon  his  facts ; 
but  he  had  some  experience  in  such  things,  and  might  be  allowed  to  be 
capable  of  observing  the  facts  which  he  stated,  however  incompetent  to 
apply  the  requisite  tests  for  a  certain  conclusion.  But  the  facts  observed 
and  re[)orted  were  not  absolutely  conclusive  of  the  matter,  though  carry- 
ing much  weight  of  probability. 

In  this  new  discovery  in  Nebraska  we  have  facts  well  ascertained  by  a 
competent  observer  ;  they  are  not  open  to  the  same  kind  of  explanation ; 
and  they  seem  to  afford  the  necessary  confirmation  of  the  supposed  con- 
temporaneity of  man  and  the  mastodon  and  elephant  in  this  valley. 

Dr.  George  Engelmann  gave  some  results  of  his  observations  on  the 
venation  of  American  oaks.  He  has  observed  great  difierences  in  the 
venation  of  different  species,  some  having  folded  or  couduplicate,  and 
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other*  fevolute  foMlngv,  and  ttill  othcn  ura  oonrnve  ftnd  inibrteiited* 

I  But  the  vcniition  doei^  not  necin  Uy  fitruhh  rhamrtrr*  diiitin|raishiiig  b©- 
|wc»en  the  tvro  pritidpiil  ftfcUont*  the  w\i\U*  and  Mack  onkji. 
r^  «litti«  Atli*     Dr.  Oeorgis  Eojoroltuauu  read  a  ooimnuiiicatiou  on  eeruiti 
Pmgl  of  the  grape  and  oak. 
r    ProfW^or  Uiley  »-xhil»iUwl  iprcimc^nii  of  the  periodical  Cirada*  tn  Urn 
|ropa  and  j»erftH!t  Rtatisii,  rt*c»*ntly  rt^ceived  from  Mr*  Clmrl*?*  !WeCorkle» 
of  Lexington,  Va.     Eight  years  ago  IVofrsaor    Riley  hail  shawu  thai 
thc^re  were  thirteen  a*  well  m  *erciil<>rn  y*^r  ract^ji  of  thi§  periodical 
Cieadn,  nnd  in  a  rhmnola^ncal  history  of  lh«?  »|»ecii*i»  he  had  at  thjit  lime 
^  predirt***!  that  **  in  t lit?  year  187G,  und  at  Intervals  of  oeveutet^n  year* 
^pihereaAer,  they  will  in  all  probability  appimr  Irofii  Raleight  North  Car* 
^mKbk,  to  nisar  Puter%hurg.  Virginia  :  in   Rowan,  Darie,  (ktiarraa*  and 
^pnlell  cmintie$i  in  North  Cariiliua ;  in  the  valley  of  Virginia  aa  far  aa  tba 
Blue  Hid^e  on  the  t^nt,  the  Potomac  Riv^r  on  the  north,  the  Ten  netted 
^^and  North  C-arolina  line^  on  the  iionth,  and  for  several  e/iuntia»  weit ;  in 
^Vlli«^  4«onth  part  of  8t.  Mary'i  County,  Marylandi  dividing  the  county 
~  altoiiL  miilway  east  and  weit )  in  Illinoia  aliout  Alton;  and  in  f^uUivan 
^and  Knox  cfiuntieii,  Indiana.** 

^V   'Hie  ipecitnent  from  Mr,  MeCorkle  were  proof  of  the  corr«einoa9  of 

^Bte;prt»dietion  in  regard  to  ^'irginia*  Wliile  tliia  insect  ret|iitr«a  tlditoen  or 

^IPIhiteeu  years,  according  Ut  the  race,  for  it»  underground  dove)apin«nt» 

Ih^  actual  development  hai»  never  been  watched  from  (he  egg  to  the  mature 

rinaect*     In  18^*8  ho  hiwj  collected  together  in  a  particular  s|iot  near  this 

ity  a  largo  number  of  thi*  hatching  egga  of  a  thirteen -year  brood  which 

riU  apjiear  here  iigsiiii  in  1H81,  and  he  had  been  ubl«  to  obtain  and  note 

[the  dovi^jopment  of  the   liirvii*  every  y<%ir  nincc.     They  aro   now   ftt>out 

ro  ihtnlii  grown* 

^ttlso  eihibited  ooooons  and  spiuning  woruiM  of  ihr  r<iMiiijoti  niuU 
k-worm  {Sfriearia  mart)  raored  on  C>«age  orai^^r,  Hm  ui^riii* 
a  oroas  between  Uie  best  Frenoli  and  Japanexe  racc«,  and  he  had 
|MMi)d  tbem  for  0ve  years  on  Osage  orange  with  no  reduction  in  fiuan* 
^  or  quality  of  silk,  and  great  increase  of  vigor  and  h^nltliiVilnesa. 
[i  no  reaaon  why  our  ladies  might  not  be  dreascd  with  gilk  horn 
own  nativa  hedges* 
Jane  Idth.  Prolesaor  Rilej  exhibited  specdmeni  of  a  worm  that  was 
St  at  Uiis  time  davaaCattng  the  wheat  fields  of  part«  of  Kan^^an,  aiid 
Pparticularly  of  Dicldnaon  County.  It  does  not  eat  th«i  hlm\pik  but  attnckii 
Iho  beads.  Professor  Riley  had  determined  the  speeiea  to  Ite  Lfucanitt 
Miiinm^  though  the  inaect  had  never  before  been  reporletl  as  injuriaoa 
Irocn  the  Weat  The  afMciea  is  gencriimlly  allied  to  the  com  nam  anay 
worm,  and  may  be  popularly  called  the  wheat-head  caterpillar*     As  it 

Phad  never  till  lately  attracted  nniitual  attentionf  too  little  was  yet  known 
bf  its  habits  to  warrant  any  ioggeatlon  as  to  the  beat  mode  of  destroying 
It. 
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Professor  Riley  also  exhibited  a  specimen  of  Doryphora  decemKneaia^ 
that  was  so  completely  covered  with  a  mite  parasite  beloDging  to  the  Go- 
masidcB,  and  apparently  the  Gamasus  coleopteratorum  L.,  that  the  point 
of  a  needle  could  not  be  placed  on  any  part  of  the  beetle's  body  without 
touching  one  of  the  parasites.  He  estimated  that  there  were  over  eight 
hundred  of  the  mites,  and  they  had  killed  their  victim.  Aside  from  ihe 
toad  and  other  reptiles,  the  crow,  rose-breasted  grosbeak,  and  domestic 
fowls  among  birds,  which  prey  on  the  potato  pest,  he  had,  in  his  reports, 
figured  or  described  no  less  than  twenty -three  insect  enemies  that  attack 
and  kill  it.  Only  one  of  these  is  a  true  parasite,  and  the  mite  exhibited 
made  the  second,  or  just  two  dozen  insect  enemies  in  all. 

He  mentioned  the  &ct  in  this  connection. that  the  Doryphora  had 
reached  New  Hampshire,  and  was  doing  great  injury  along  the  Atlantic 
coast. 

The  American  Association  for  the  Advancement  of  Science 
held  its  twenty-fifth  meeting  at  Buffalo,  commencing  August  23d  and 
closing  August  30th.  In  point  of  numbers,  the  variety  and  quality  of 
papers  read,  and  the  harmony  of  its  sessions,  it  was  quite  equal  to  any 
of  its  predecessors  ;  while  the  warm  hospitality  with  which  the  associa- 
tion was  greeted  by  the  citizens  of  Buffalo  added  a  social  charm  pecul- 
iarly its  own.  The  success  of  the  meeting  was  largely  due  to  the  un- 
tiring endeavors  of  the  local  committee,  and  especially  of  Mr.  Grote  and 
Captain  Dorr,  and  it  is  to  be  hoped  that  the  Society  of  Natural  Sciences, 
the  initiator  of  the  movement  which  brought  the  associaUon  to  Bufiklo, 
and  the  leader  in  its  entertainment,  may  reap  the  reward  that  is  its  due 
in  the  higher  esteem  in  which  it  will  be  held  at  home  —  the  esteem  it 
already  has  among  kindred  associations  in  the  country. 

The  president.  Prof.  Wm.  B.  Rogers,  guided  the  deliberations  of  the 
general  session  with  marked  grace  and  dignity,  and,  in  his  responses  to 
the  hospitalities  proffered  the  association,  his  welcome  to  the  foreign 
guests,  and  his  parting  words,  showed  that  the  wonderful  felicity  of  dic- 
tion, not  to  say  eloquence,  for  which  he  was  noted  has  not  been  dimmed 
by  his  long  illness.  This  being  **  Centennial  year,'*  no  less  than  sixteen 
foreign  scientists  of  greater  or  less  distinction  were  present,  a  number 
far  exceeding  that  of  any  former  meeting  of  the  association  ;  most  of 
them  were  chemists  and  physicists,  but  among  those  in  whom  the  readers 
of  the  Naturalist  are  more  generally  interested  were  Professor  Hux- 
ley, of  Pingland,  and  Drs.  Torell,  Lindahl,  and  Nordstrom,  of  Sweden. 
Drs.  Torell  and  Lindahl  indeed  read  papers  before  the  Natural  History 
Section,  the  former  on  the  sources  of  the  ancient  glaciers  of  North 
America,  the  latter  on  the  structure  of  the  tongue  in  Picus  viridis. 
Professor  Huxley  also  spoke  in  general  session  of  his  impressions  of 
America,  in  response  to  his  welcome  by  President  Rogers,  and  in  Sec- 
tion B  briefly  discussed  one  of  Dr.  Wilder's  papers  on  the  brains  of  the 
lower  vertebrates.     A  few  papers  were  also  read  in  the  physical  section 
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othcm  of  th<!  foreign  giie«U*     All  thU  gftve  a  c«rt&m  ititcrc«t  Id  the 

whicli  in  Dot  Ukeljr  to  bo  sitrpnAMd  iu  kiiid  for  innnjr  a  Jisftr. 

liie  periDBtiriit  commitUMM  nflered  exteitU^l  reporu:  one  on 

UPpHi,  ami  cotua^,  the  ootoome  of  wUieb  was  a  8«rm  of 

retof ntioiis' jiiMd  unaoimoaily,  dtprwmtmg  acij  revival  of  Uie  double 

iidard  of  value  in  thia  eouatry )  the  oiber  on  lottlo^^eal  uoaiendature» 

the  oommtttee  reportbd  an  trreooDcUable  difference  of  new  on 

kin  fiOinU  and  propounded  a  aefies  of  inquiries  for  ilUcussiau  at  a 

future  meeting.     ThJJi  rcjK>rt  waa  rtifcrrwi  to  Section  B,  i*lucli  appointed 

a  8|»ecia]  committci*  to  print  and  dl'itnbuU:  ibe  n*port,  witb  a  view  of  ob» 

uining  tbe  writt4?n  opinion  of  naturalbtt  al  large  upon  the  <)ueatloD9 

volved. 

The  aaaociatioD  took  tbe  initiative  in  proponng  aa  toiernarional  oon- 
of  goologi«t«  at  Paria  in  I  B7$,  ^  for  tlie  purpoae  of  getting  together 
omopanitive  ooileotlonA,  mapai  atid  Msctiona,  and  for  the  tettling  of  many 
obaeurt^  poinUi  rektijig  to  geological  elaaiiflcatioii  aod  nomeiiclatunv*" 
Tbe  committee  api>ointc>(l  to  attend  to  tht-!  matter  consiiit«  of  ProfifMom 
Rogers^  tlall,  Hitchcock,  and  Pumpclly,  ami  Dr^  Daw&on,  Neivlierry, 
and  Hatit ;  and  Drs*  Turell  and  von  Buumhauer  ami  ProfesiMjr  Iluxlejr 
were  added  to  repreaent  the  purpose  of  the  aatoeiatkm  in  Kuro{i6. 

Two  hundred  and  five  members  and  f«>1lows  mtered  their  natnet  upoo 
the  register,  and  one  hundred  and  fortjr-two  new  membem  were  elected ; 
leirenteen  fctlown  were  mided,  among  them  Dn  E.  B.  Andrt^ws  Mn  L« 
8.  Burbaiik,  Dr.  E.  Coueii,  Dn  C.  llau,  and  Prof.  Dan  id  Wihou,  of  the 
Natural  History  Section. 

All  of  the  addressee  were  able  and  were  listened  to  with  marker]  at- 
tention. Ex*Presideni  Hilgard  spoke  oftlie  History  and  Prugrttu  of 
Geodetic  Science  ;  Vice-Preaideut  Y'oung  of  Section  A  treated  of  his  own 
department  of  Solar  Phyaicti;  Cbairmau  Barker  of  the  chemical  lub- 
•ection  explained  the  modern  tcientific  ideas  concermng  tlie  atom  iod 
the  molecule.  Mr.  Murgiin  disappointed  those  of  the  anthropological 
«ubteciion  who  had  lookefl  to  their  chuimum  for  an  addre&s,  but  ho  eer- 
laiuly  made  up  for  the  omission  by  the  number  and  value  of  papers  on 
the  Iroquois  with  which  he  afterwards  favored  them ;  indeed,  tbe  iiew 
aubaection  of  anthropology  was  in  general  remarkably  well  sustained* 
Ice-President  Muree  of  Section  B  gave  a  most  valuable  and  extended 
tical  review  of  what  American  student»  have  done  for  the  doctrine  of 
•volution,  the  only  fsult  to  be  found  with  which  was  that  it  needed  m 
ipplementary  notice  by  another  to  show  what  the  speaker  himself  had 
ne^  It  would  almost  seem  as  if  this  address  had  given  tlit?  key-note 
the  seisioos  of  the  section,  for  comparatively  few  paper*  were  pri- 
nted which  did  not  at  least  show  with  how  powerful  an  influence  the 
trine  of  evolution  hafi  possosaed  the  thoughts  of  the  speaker  t  modf 
remarked  by  Professor  Morse  on  closing  the  aesaioDt^  so  Ikr  were 
volutionary  views  from  eliciting  a  storm  of  dispute,  aa  woold  have  heeti 
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the  case  ten  years  ago,  that  exception  had  been  taken  to  scarcely  a  sin- 
gle point.  Unquestionably  the  most  remarkable  paper  presented  before 
this  section  was  that  by  Dr.  W.  K.  Brooks,  of  Boston,  on  proposed  mod- 
ifications in  Darwin's  theory  of  pangenesis,  but  space  will  not  here  per- 
mit a  fair  abstract ;  simpler  even  than  that  proposed  by  Darwin,  it  ex- 
plained many  points  which  were  not  met  by  the  latter.  One  hundred 
and  seventy-four  papers  were  presented  to  the  standing  committee,  of 
which  all  but  about  a  dozen  were  read  in  full  or  by  title;  and  these 
were  almost  equally  divided  between  the  physical  and  natural  history 
sections. 

The  association  was  invited  to  meet  at  Nashville,  Atlanta,  and  St. 
Louis  ;  the  first  place  was  chosen,  and  August  29,  1877,  selected  as  the 
opening  day;  the  following  are  the  officers  elect:  President,  Professor 
Simon  Newcomb,  of  Washington ;  Vice-Presidents :  Section  A,  Professor 
E.  C.  Pickering,  of  Boston ;  Section  B,  Professor  O.  C.  Marsh,  of  New 
Haven ;  Permanent  Secretary,  F.  W.  Putnam,  of  Salem  ;  Greneral  Sec- 
retary, A.  R.  Grote,  of  Buffalo ;  Secretary  Section  A,  Dr.  H.  C.  Bolton, 
of  New  York  ;  Section  B,  Lieutenant  W.  H.  Dall,  of  Washington ; 
Treasurer,  W.  S.  Vaux.  of  Philadelphia ;  Chairman  Subsection  of  Chem- 
istry, Professor  N.  T.  Lupton,  of  Nashville ;  Subsection  of  Microscopy, 
Dr.  R.  II.  Ward,  of  Troy ;  Subsection  of  Anthropology,  Professor 
Daniel  Wilson,  of  Toronto. 

The  following  papers  were  read  in  the  order  here  given,  under  their 
respective  subsections. 

GEOLOGY    AND     NATURAL     HISTORY. 

W.  II.  Dull,  On  the  Mode  of  Extrusion  of  the  Ova  in  the  Limpets. 
Burt  G.  Wilder,  Notes  on  the  North  American  Granoids  :  (a)  the  Supposed 
Transformation  of  the  Tail  of  Amia  ;  (b)  the  Serrated  Appendages  of 
the  Ilyoid  Isthmus  of  Amia.  Warren  Upham,  On  the  Origin  of  Karnes 
or  Eskers  in  New  Hampshire.  Joshua  Lindahl,  Some  new  Points  re- 
garding the  Tongue  of  Picus  virtdts.  T.  Sterry  Hunt,  On  the  Geology 
of  Eastern  Pennsylvania.  James  Hall,  Note  upon  the  Geological  Posi- 
tion of  the  Serpentine  Limestone  of  Northern  New  York,  and  an  In- 
quiry regarding  the  Relations  of  this  Limestone  to  the  Eozoon  Lime- 
stone of  Canada.  L.  Elsberg,  On  the  Plastidule  Hypothesis.  T. 
Meehan,  On  Self-Eertilization  and  Cross-Fertilization  in  Flowers.  A. 
R.  Grote  and  W.  H.  Pitt,  The  Water  Lime  Group  of  Buffalo.  T. 
Meehan,  On  Graft  Hybrids.  W.  K.  Brooks,  On  the  Provisional  Hy- 
pothesis of  Pangenesis.  Albert  H.  Tuttle,  On  a  new  Species  of  Argulus. 
Burt  G.  Wilder,  Notes  on  the  Brains  of  the  Fish-Like  Vertebrates :  (a) 
Myxinoids  ;  (h)  Sharks  and  Skates ;  (c)  Chimera ;  (d)  Teleosts.  F.  A. 
Gooch,  A  Note  upon  the  Pitchstones  of  Arran.  Fred.  W.  Simonds,  On 
Sycotypus  {Busycon)  camdictdatus  Linn.  J.  S.  Newberry,  The  Rela- 
tions of  the  Rocks  of  Ohio  to  those  of  Pennsylvania  and  New  York. 
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J,  B.  Newtieny,  The  Orijrin  wid  Mode  of  Partnfttioo  of  die  Grtsat  Liikeia* 
O.  C,  Marfth«  Principal  Cluirscierfi  of  Amer>f*a«  IVti^riwiuctyles*  S.  W. 
G^niHifi,  On  Ji  VaHftdon  in  th«  Co!or«  of  AuimaU.  Siiiiiiii»l  If*  SciiddGr, 
A  Brirf  Comparucin  nf  tlio  Btiiti*rfl)r  Fitutiiuior  KiirDfK^nnil  Kat^tfrii  North 
Ainmcft.  wUh  IliiiU  cooec^niiag  thi»  Dfrivalion  of  tht*  Laltrr  W.  H. 
D»It  On  the  Reciprwail  BelAliona  of  c«*ruil»  G^sni^rm  of  ArticuljiUMl 
BrMitiopodn,  J.  W.  Duifioii,  Neir  FacU  relating  to  Kotmn  fhnadenMe, 
A.  WlDcticll.On  fhe  Si|>hnij  of  Kiidoeora»,a  Geniui  of  Cbaml>ered  Shells. 
J.  Mciir,  On  the  PoKt-Gladal  Hwtory  of  Sequoia  j^'^anim,  Burt  O. 
Wilder,  The  Slight  Morpholngioal  Value  of  Natural  Attiiudo  attd  Nu- 
tnerical  CoiiifH»(»itioo,  Albert  II.  Tattle,  Notes  ou  thu  Mjrrmfio<l»  of 
Ohio*  Wm*  IL  SeaniaD,  I>e«cri|ition  of  uevr  Fungus  on  the  Li^voa  of 
the  Prar-Trce.  P.  B,  UhUr,  The  Kdihlii  C  rah  of  SlarjrJand,  Catlinte* 
Um  hoitahts  (Onli^ay),  W,  J,  Beal,  PhvUotaxi*  of  Cbne*.  W.  J.  hml, 
Can  tli<^  Vnkm  aee  ?  Wt  J.  Beal,  Croaft-FertiUxalion  of  Afijjle  Bloisomt 
W.  J,  Beal.  Seiiiitive  Stigma*  as  an  Aid  to  Cro«»-FertHizatiuri  tjf  Flow- 
«rt,     C  V,  Riley,  Biological  NotiMi  on  tiie  Ansjr  Worm  ( Lfuamia  unt- 

Bneia  Haw,)*     A.  R.  Grote,  A  Prelimitiarj  Not4>  on  Mmoponm  AUt^ 
amteniii  of  Harlan. 
K  ANTHKOPOtOGT* 

M.  Gillman*  Peculiarities  of  tho  Femora  from  Tumuli  i  31  l  tu-ui. 
O*  T.  Ma^on.  I1ic  Seopt*  of  Anthropology*  and  ihif  Cl  i-Mfi.  iimmj  *,(  itn 
Matc^riaU.  L.  II.  Morgan,  The  Iro4(i]ot!»  Geus.  IL  Gitlroan,  Some  Ob- 
•erraUous  on  the  Orhiu  of  the  Crania  from  Moundn.  f  K  T*  ^ta»on, 
ArchjNitogiea!  Collcctionii  from  Porto  Rico.  Aleaitaodro  Outtollant* 
H  1  nnd  Grcvk  Art  in  JewtUry*  and   its  Ri'vivaL     Diinirl  WiUon, 

H  11^.  IV  and  Ah-iorptioo  among  the  Rac<»a  of  the  Nrw  World,     J.  W. 

Powell.  On  the  Mythology  of  the  North  American  Indians*  L.  H, 
Morgan,  The  Iroquois  Phratry.  D.  Vrllson,  Braiii*Weight  and  Si««  In 
Relation  to  the  tielative  Capacity  of  I^cea.  G.  IL  Perkins,  On  tome 
Pi^agments  of  Pottery  fVom  Vermont.  O*  T«  Mason,  T1j«*  In  tenia  tional 
SymboU  for  Charta  of  Prehistoric  Arehaxilogy.  L.  II.  Morgan,  The 
Iroquoli  Conft^kracy.  H,  Gillman,  Inv^tlgation  of  the  Burial  Monud 
Fort  Wayne  ou  the  Detroit  Uivcr,  MiclulgiB.  E*  A.  Barh«?r,  On  the 
nl  and  Modi^rn  Pueblo  Trilieet  of  Uta  Pidfie  Slope  of  the  Tniied 
Isaac  B.  Choate,  TTje  Mood  of  the  Verb  in  C^ouflitional  CUuiea* 
teinricli  Fraubergert  The  Mnteuiiii  of  Industrial  Art  in  Austria.  8. 
PecH.  The  Areli»ology  of  Europe  and  America  compared.  &  D. 
Peet,  On  the  Sute  of  Sodeiy  in  the  Primitive  Age- 

ll]CROSCOI*T. 

W,  MfMi       i:     if  Meaturemeou  of  Elevrn  of  Muller's  A'a- 

ncicten  /V.>'     /    ^     r       11  \\\  Morley,  Microinetrk  Mea»uremcnta  of 

lulingH  ou  Gluss  by  Mr.  Rogers*    £.  W.  Morley,  Micrometri^  Measure- 

Dit  of  Rulings  on  Ubaa  bj  Mr.  Ruiherfurd.     W.  U*  Bullock.  Simple 
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Means  of  adapting  the  Binocular  Microscope  to  Defects  in  the  Eje. 
R.  H.  Ward,  Remarks  on  some  American  Contributions  to  the  Develop- 
ment of  the  Modem  Microscope.  P.  H.  Van  der  Weyde,  On  a  new 
System  of  Finder  for  the  Microscope.  P.  H.  Van  der  Weyde,  On  a  few 
Simplifications  of  the  Polarizing  and  of  the  Spectroscopic  Microecope. 
P.  U.  Van  der  Weyde,  On  some  Modifications  and  Special  Attachments 
to  the  Microscope  for  Chemical  Research.  George  Beatty,  Results  ob- 
tained by  Double  Staining  of  Muscular  Tissue  of  Amphiuma  with  Picric 
Acid  and  Carmine. 


SCIENTIFIC   SERIALS.* 

The  Geological  Magazine. —  August  Contributions  to  the  Study 
of  Volcanoes,  by  J.  W.  Judd.  Pebble  Ridges,  by  T.  M.  Reade.  Re- 
marks on  Mr.  Burns*8  Paper  on  the  Mechanics  of  Glaciers,  by  James 
Croll. 

Monthly  Microscopical  Journal.  —  August  Observations  upon 
Spermatozoa  of  Amphiuma  trtdactylum,  by  C.  Johnston.  On  the  Ossifica- 
tion Process  in  Birds,  and  the  New  Formation  of  Red  Blood- Corpuscles 
during  the  Ossification  Process,  by  Dr.  L.  Schoney.  On  a  Possible 
Explanation  of  the  Method  employed  by  Nobert  in  ruling  his  Test- 
Plates,  by  W.  A.  Rogers. 

The  Geographical  Magazine.  —  August  Sketches  of  Life  in 
Greenland.  The  Basin  of  the  Ob  and  Yenisei  Rivers.  The  Seat  of  War. 
Dr.  Beccari*8  Third  Visit  to  New  Guinea,  by  H.  H.  Griglioni.  The 
Sea-Level,  by  II.  P.  Malet 

Annales  des  Sciences  Naturelles.  —  June  30th.  M^moire  sur 
les  McEurs  et  rAccouchement  de  VAlytes  ohstetricmis,  par  A.  De  L'Isle. 
M^moire  sur  rEmbryologie  de  quelques  Eponges  de  la  Manche,  par  CL. 

Barrois. 

♦ 

EKRATA. 
In  the  article  on  Progress  of  Ornithology  in  the  United  States,  etc.,  published  in 

the  September  number,  the  following  corrections  should  be  made  :  — 
Page  540,  13th  line  from  top,  dele  "and  has  recently  been  republished." 
Page  541,  add  to  the  last  line  of  the  first  paragraph,  "  and  fifty  prepared  espedallj 

for  this  edition." 
Page  544, 17th  line  from  top,  for  "Lawrence  and  Fowler  "  read  "  Lawrence, Gregg, 

and  Fowler." 

Page  544,  16th  line  from  bottom,  for  "  Hoy  and  Barry  '*  read  "  Pratten,  Hoy,  and 

Barry." 

Page  545,  15th  line  from  bottom,  for  "  Tringaa  "  read  "  Tringea" 
Page  545,  9th  line  from  bottom,  for  "  myology  "  read  "  osteology." 
Page  546,  11th  line  from   bottom,  for  "Rogers  and  Wilkes"  read   "Perry  and 

Wilkes,  and  Lieutenant  Gilliss." 

Also,  in  the  article  entitled  Microscopes  at  the  Loan  Collection  of  Scientific  Appa- 
ratus at  the  South  Kensington  Museum,  the  author's  name  should  be  "  John  Michels," 

instead  of  "John  Nichols." 

1  The  articles  enumerated  under  this  head  will  be  for  the  most  part  selected. 
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JL   REMARKABLE    LIFE   HISTORY   AND   ITS   MEANING.* 

LVIGATORS  in  tropical  seiia  often  speak  of  sailing  for  days 
through  regions  wher<!  the  water  61  the  oceaiii  to  a  depth  of 
my  feet,  is  filled  with  small  transparent  animals*  which  are 
ttached  to  each  othtar  in  stuJi  a  way  aa  to  form  chiiins  or  traiiia 
CO  trains  of  cars.   Although  theae  animals  aro  perfectly  tranapar* 
it  and  jolly-like  in  api^eanuii^e,  U»<!  fact  that  their  lx>dic<!S  are  of 
suflicient  consistency  to  admit  of  their  being  somewhat  roughly 
handled,  or  even  remoYed  from  the  water,  without  essentially 
changing  their  shape^  at  onoe  distjnguisbes  tliem  from  such  ani- 
mals as  jelh -fiahea ;  and  a  Tery  superficial  examination  is  enough 
to  show  that  they  are  quite  different  from  these  in  organ izjition* 
They  belong  to  the  group  Tunicata,  animnls  which  have  been 
clawed  with  the  Mollusca,  although  wc  now  know  that  the  re-^ 
semblances  which  formerly  led  naturalists  to  this  idea  of  their 
^affinity  are  merely  superficial,  and  without  Bcicntific  ralue. 
^B    Most  of  the  Tunicata  are,  in  their  adult  state,  attached  to 
^Beary  bodies  which  rest  upon  the  bottom  of  the  ocean ;  stones 
^and  shells,  for  instance.     A  few,  however,  are  locomotive  and  are 
to  be  met  with  swimming  at  the  surface  ;  most  of  tlic  latter  be* 
long  to  the  genus  Salpa,  and  to  these  we  will  at  present  conftoe 
our  attention.     Althoogh  the  Salpss  are  moat  often  met  wttk  in 
I     the  warfner  parts  of  the  ocean,  they  are  by  no  means  confined  to 
tiie  tropics^  but  have  been   found  south   of  the  most  southern 
point  nf  Atistniliii,  and  north  of  Scotland  and  Norway,     They 
are  abundant  only  after  the  water  has  been  for  some  time  undis- 
turbed by  winds,  and  as  calms  are  more  frequent  witliin  the 

>  A  p*p«r  ftmi  be&m  tb«  KtrtUnd  Society  of  NaturaJ  IlUtorj  of  Clcircl«B4,  Obio. 
Tht  eati  ak  IK»ai  a  p*per  iit»fi  the  deretopnieQl  of  Salpi,  in  Um  BuUeda  of  iIm 
ICnatam  of  Coiiit>«»UT«  Zooloft^p  ind  were  kiiHDjr  lomtid  for  tlilt  trdcto  hf  llr* 
Afeitli. 
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tropics  than  in  more  northerly  or  soatherly  latitudea,  the  former 
seas  are  more  favorable  than  the  latter  to  the  deyelopment  of 
these  animals,  which  multiply  with  astonishing  rapidity  when 
famished  with  abundant  food.  As  they  feed  upon  the  microeoopic 


Fig.  43.  Side  riew  of  an  adalc  solitary  Salpa,  with  the  hcmal  surface  abote : 
a,  test ;  b,  outer  tunic ;  d,  wall  of  atrial  chamber ;  e,  branchial  apertare ;  /,  mascnlar 
girdles ;  g,  atrial  aperture ;  A,  breathing  chamber ;  i\  atrial  chamber  ;  /,  epipbarjO' 
geal  fold  ;  m,  endostyle ;  n,  gill ;  o,  mouth ;  r,  heart ;  u,  chain  of  males ;  v,  ganglioa ; 
w,  languette. 
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In  wliidi  «warrii  at  the  surfsce  of  th«9  oooan  after  a  tong^ 
itiued  calm,  they  are  then  met  with  in  numbers  which  duty 
ptton,  and  cannot  Ito  cuncH^tvccl  by  thosie  who  have  not  act* 
•eon  them. 
Although  single  animals  of  our  species  are  from  one  half  to 
o  thirds  of  an  inch  long,  they  are  often  so  abundant  that  a 
bucket  of  water  dipped  at  random  from  the  surface  of  some 
sheltered  bay  will  be  found  to  contain  many  hundriHis  or  even 
thousands.  At  such  times  collecting  with  the  surface  net  be- 
oomdi  impracticable ;  for  almost  as  soon  as  the  net  is  phiced  in 
the  water  it  becomes  choked  with  a  solid  mass  of  Salpa*,  so  that 
nothing  more  can  enter  it,  and  unless  Salpip  are  what  are  wanted 
work  must  be  abandoned  until  fresh  winds  again  clear  the  water, 
A  drop  from  an  organic  infusiou  swarming  with  Paramecta,  seen 
nder  a  low  power  of  the  microscope  will  give  some  conception 
of  tbe  appearance  of  the  ocean  when  Salp»  are  abundant,  ex- 
cept that  the  water  is  not  turbid  like  tliat  of  an  infusion,  but  is 
perfectly  fresh  and  clear  ;  and  no  one  who  has  not  seen  thete 
animals  under  favorable  conditions  can  form  any  conception  of 
tbe  amount  of  animal  life  which  pure  sea-water  is  able  to  sup- 
port* The  various  species  of  Salpa  vary  in  i^ize,  from  those  less 
than  half  an  inch  to  those  which  are  nearly  a  foot  long,  our 
species,  as  already  stated,  being  about  two  thirds  of  an  inch  in 
lengtl). 
The  animal  (Figures  43  and  44)  may  be  roughly  described  as 
barrel  or  hollow  cylinder.  A,  with  a  valvular  opening  at  each 
id.  The  valves  which  guard  the  anterior  opening  (Figures  48, 
6,  and  55,  ft)  are  so  arranged  that  while  they  allow  the  water  lo 
between  them  into  the  hollow  chamber,  A,  they  prevent  it 
pasBing  out  through  the  same  opening ;  while  tliose  at  the 
posterior  opening  (Figures  43,  and  45,  ^)  permit  it  to  pass  oot  but 
prevent  its  entrance.  Around  the  bariTl  are  a  number  of  muscular 
belts  like  the  hoops  around  a  barrel  (Figures  43,  and  44,/),  tbe 
ntraction  of  which  diminishes  the  capacity  of  the  hollow  cham- 
ber, h^  and  thus  drives  the  water  out  through  the  [HJ«itiTior  open- 
ing in  a  violent  stream,  which  propels  the  animal  forwartL  Upon 
the  relaxation  of  these  muscles  a  new  sup[>ly  of  water  passes  in 
through  the  anterior  opening,  to  be  expelled  in  turn  by  tbe 
next  contraction*  As  this  pumping  action  ts  constantly  going  on, 
animal  is  continually  moving  forward  in  a  nearly  stmight 
ine. 
Wlierever  Salpa  is  found,  two  forms  are  met  with,  agreeing 
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pretty  closely  in  size  and  organizaticMi,  but  differing  in  onUine 
and  in  some  other  slight  details.     (Compare  Figures  43  and  45.) 

One  of  these  forms,  that  shown  in 
Figures  43  and  44,  is  called  the 
^^  solitary  Salpa,"  since  each  animal 
is  entirely  independent  of  all  the 
others;  while  those  of  the  other 
form  (Figure  45)  are  called  ^^  chain- 
salpaB,'*  since  they  are  usually  found 
united  in  a  chain.  Twenty-five 
or  more  of  the  barrel-shaped  bodies 
are  placed  in  a  row,  end  to  endi 
and  each  one  is  fastened  to  its 
neighbors  before  and  behind  it; 
this  row  is  placed  beside  another 
similar  to  it,  and  each  animal  is 
fastened  to  two  of  its  neighbors  in 
the  other  row,  so  that  the  whole 
group  of  fifty  or  more  forms  a 
chain  something  like  two  trains  of 
cars  side  by  side  on  parallel  tracks; 
only,  to  make  the  comparison 
more  perfect,  we  must  imagine 
each  car  chained  to  two  cars  in 
the  other  train,  as  well  as  coupled 
to  those  before  and  behind  it. 
Since  the  animals  are  fiistened  in 
such  a  way  that  the  posterior 
openings  of  all  point  in  the  same 
direction,  all  the  streams  of  dis- 
charged water  are  driven  in  the 
same  way  and  the  whole  chain 
moves  forward  with  a  uniform, 
steady  motion.  Figure  47  sliows  a  few  of  the  Salpa3  from  a  chain, 
at  a  very  early  period  of  development,  but  as  the  animals  are, 
unfortunately,  not  sufficiently  far  advanced  at  this  time,  the 
figure  fails  to  give  a  very  clear  idea  of  the  way  in  which  they 
are  united. 

Salpa  is  very  remarkable  for  the  number  of  examples  it  pre- 
sents of  deviation  from  laws  which  are  almost  uniformly  con- 
formed to  throughout  the  animal  kingdom.  One  of  the  most 
striking  of  these  anomalies  is  the  periodical  reversal  of  the  action 


Fio.  44.  Adult  solitary  Salpa, 
hsemal  view  :  a,  test ;  b,  outer  tunic  ; 
c,  wall  of  breathing  chamber  ;  e, 
branchial  aperture;  /,  muscular 
girdles;  h,  breathing  chamber;  k, 
peripharyngeal  ridges;  m,  endo- 
Btylc  ;  »,  gill ;  nu,  "  nucleus  "  or  di- 
gestive organs  ;  r,  heart;  u,  chain  of 
males. 
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of  the  heart     This  was  discovered  in  1824  by  Van  Hasselt,  and 
although  it  is  not  peculiar  to  Salpa,  but  is  shared  by  all  the  Tuni- 


Fio.  45.  Side  Tiew  of  adult  chain-talpa,  figured  with  the  nevral  tide  nppcr- 
■lOft:  a,  test;  6, onter  tunic  ;  d,  atrial  tunic;  e,  branchial  aperture ;/^  ninsclea  of 
braoebiAl  aperture ;  /**,  musclei  of  atrial  apertnre ;  y,  atrial  aperture ;  k,  breathing 
duunber ;  I,  epipharyngeal  fold ;  m,  endoitjie ;  a,  gall ;  r,  heart ;  t,  embryo ;  u,  gan- 
fBoa ;  w,  laaguette. 

cata,  can  be  best  studied  in  this  genus,  owing  to  its  transpar- 
ency.    The  body  of  the  animal  is  so  perfectly  transparent  that 
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the  palsations  of  the  heart  may  be  eeen  without  difficulty,  and 
with  a  microscope  the  circulation  of  the  blood  may  be  traced  to 
all  parts  of  the  body.  After  beating  regularly  for  some  time 
the  heart  suddenly  stops,  and  for  an  instant  the  blood  of  the 
whole  body  comes  to  rest ;  this  stoppage  does  not  last  for  more 
than  a  second,  and  the  pulsation  and  circulation  then  recommence 
as  vigorously  as  before,  but  in  the  opposite  direction,  so  that  the 
blood-channels  which  before  served  as  arteries  and  carried  blood 
from  the  heart  now  perform  the  function  of  veins. 

More  careful  examination  will  show  what  is  possibly  the  rea- 
son of  these  changes.  The  blood  does  not  circulate  in  true  ves- 
sels with  distinct  walls,  but  in  the  spaces  between  the  various 
organs  of  the  body ;  thus  it  often  happens  that  a  space  or  si- 
nus may  have  a  large  passage  leading  to  it  on  one  side  and  a 
very  small  one  on  the  other,  and  the  blood  which  enters  the 
chamber  through  the  large  passage,  being  unable  to  escape  with 
equal  rapidity  through  the  small  one,  soon  accumulates  and 
forms  a  dam  or  obstruction.  As  soon  as  the  current  is  reversed, 
this  obstruction  is,  of  course,  driven  away  from  the  small  opening 
and  gradually  discharged  again  through  the  large  one.  Another 
peculiarity  which  Salpa  shares  with  the  other  tunicates  is  the 
presence  of  an  outer  shell  or  test  containing  *'  cellulose."  Cel- 
lulose is  the  substance  which  forms  most  of  the  tissues  of  plants ; 
and  although  it  is  almost  universally  present  in  vegetables,  it  is 
found  in  only  a  very  few  animals,  and  is  often  stated  to  be  one 
of  the  features  which  distinguish  the  vegetable  from  the  animal 
kingdom.  Salpa,  however,  together  with  a  few  other  animals,  is 
partially  composed  of  true  cellulose.  In  Figures  43,  44,  and  45 
the  cellulose  test,  a,  is  shown  as  a  thick  transparent  shell  or 
outer  tube,  covering  the  remaining  organs  of  the  body. 

By  far  the  most  interesting  peculiarity  of  our  animals  is  that 
the  two  forms,  which  are  always  found  in  the  same  locality,  are 
of  the  same  species.  Nearly  fifty  years  ago  Chamisso  ascertained 
that  the  solitary  Salpa  gives  birth  to  a  chain,  and  that  each  of 
the  chain-salpaB  in  turn  gives  birth  to  a  single  solitary  Salpa; 
and  to  this  phenomenon  he  gave  the  name  of  '^alternation  of 
generations."  At  about  the  same  time  he  published  his  famous 
story  of  Peter  Schlemihl,  who,  for  an  inexhaustible  purse,  sold 
his  shadow  to  the  devil,  and,  through  lack  of  this  important  ap- 
pendage to  his  body,  became  involved  in  numerous  entertaining 
misfortunes  and  vexations  which  his  money  was  powerless  to 
prevent.     At  this  time  nothing  was  known  in  r^ard  to  the  won- 
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derful  changea  which  90  many  of  the  mvertebrates  imdergo  in 
pMsing  from  the  ogg  to  the  perfect  f onn ;  and  ^e  oidatenoe  of  an* 
imak  whose  children  reaemble  their  grandparenta^  while  they  ara 
quite  unlike  their  parents,  was  ao  opposed  to  all  that  was  known 
tiiat  Chamisso's  discovery  at  first  met  with  nearly  uniTersal  ridi- 
Mia  and  discredit.  In  fact*  one  of  the  greatcat  of  natnralista  is 
ifeated  to  have  said  that  he  could  much  more  easily  credit  Cbamis- 
ao*s  romance  of  Peter  Schlemihl  than  his  observations  upon  Salpa* 


,  46.    Verj  young  bod-tnbt^  ^m  a  floliury  SaIjmi  :  &»  outer  tniile ;  r,  wall  of 
diiim ;  r,  besrl;  I,  blooddunnel ;  %,  c«riijr  of  tabe;  4,  eonstrklioiii  upon  Ibe 

At  thiB  time  our  acquaintance  with  the  lower  invertebrates  wai» 
increasing  with  wonderful  rapidity,  and  it  was  soon  found  that 
several  animals,  especially  the  intestinal  worms,  go  through  an 
alternation  substantially  like  that  described  by  Chamiaso  as  tak- 
ing place  in  Salpa  ;  the  second  generation  being  very  different  in 
esrternal  form,  and,  in  many  cases,  in  structore  also,  from  tho 
first.  Within  a  few  years  from  the  time  of  publication  of  Cha- 
misso's  account  Steenstrup^s  work  upon  Alternation  of  Genera- 
tions appeared,  and  so  much  additional  information  was  given 
by  this  that  this  method  of  development  was  shown  to  be  not 
even  anomalous  or  exceptional,  but  common  to  whole  groups 
of  animals,  Salpa  also  was  soon  made  an  object  of  especial 
study  by  several  eminent  naturalists,  and  Chamisso's  account 
was  confirmed  in  all  essontial  particulars ;  and  the  able  m^ 
moirs  of  Siirs,  Krohn,  HuiJcy,  Vogt,  and  LeuckarL  have  given 
us  a  nearly  complete  account  of  its  life  history.  All  these  natu- 
^m  ralists  agree  in  holding  the  opinion  that  Salpa  presents  a  real 
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alternation  of  generations,  as  stated  by  Chamisso,  and  the  history 
of  its  development,  as  given  in  their  papers,  is  as  follows :  — 

Each  egg  batches  into  a  single  embryo  of  the  solitary  form 
(Figures  48  and  44).  After  this  solitary  Salpa  has  aoqnured  most 
of  the  adalt  characteristics,  bat  while  it  is  still  very  small,  part  of 
the  wall  of  its  body  becomes  prolonged  into  a  hollow  tube,  which 
is  shown,  very  mach  magnified,  in  Figure  46.  The  cavity  of  this 
tube  is  in  free  communication  with  one  of  the  blood-channeb 
(1)  of  the  mother,  so  that  the  blood  can  pass  into  and  out  of  the 
tube  and  thus  supply  the  material  for  its  growth  and  develop- 
ment. The  tube  lengthens  very  rapidly,  and  as  it  grows  it  bends 
so  as  to  pass  round  the  digestive  organs  of  the  mother  (Figure  44, 


Fio.  47.    Seven  animals  from  a  fully  developed  chain  immediatelj  before  iti  dk- 
charge  from  the  body  of  the  solitary  Salpa  :  <,  egg ;  t,  testicle. 

nu)  in  a  spiral  (u)  which  lies  between  these  organs  and  the  outer 
wall  of  cellulose.  Meanwhile  a  series  of  constrictions  makes  its 
appearance  upon  the  surface  of  the  tube  (Figure  46),  and  in  a 
short  time  the  spaces  marked  off  by  these  constrictions  assume 
the  shape  and  acquire  the  organs  of  young  chainnsalpse,  as  shown 
in  Figure  44,  u.  The  chain-salpas  then  are  produced  by  a  process 
of  budding  from  the  body  of  the  solitary  Salpa. 

There  are  many  hundred  chain-8alp»  thus  marked  off  at  one 
time  upon  the  surface  of  the  tube,  but  the  forty  or  fifty  nearest 
its  free  end  develop  much  more  rapidly  than  the  rest,  though 
uniformly  as  compared  with  each  other.  After  their  organs  are 
perfectly  formed,  but  while  they  are  still  very  small,  the^  become 
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detached  from  the  tube  and  escape  into  the  water  aB  a  chain, 
the  animals  of  which  are  now  able  to  provide  for  themselves  and 
grow  very  rapidly.  Meanwhile  another  set  is  developed  upon 
the  tube  of  the  solitary  form,  to  be  cast  off  in  turn,  so  that  the 


Fie.  48.    Egg  b«fore  impfftegiution. 

Fio.  49.    Egg  during  impr^gOAtion. 

Fio.  50.  The  changes  foUowing  impregQAtion  :  b,  oater  tanie  of  nane ;  e,  wall  of 
bretthing  chamber  of  narae ;  A,  breathing  caritj  of  none ;  1  ,bIood-channel  of  nnne ; 
1,  blood  eorpaicles ;  8,  egg-atem ;  4,  yolk ;  5,  genninadTe  raride ;  6,  spermatoaoa ; 
7,  eapanle  of  egg  ;  8,  nnclent. 


(Fm.  64.)  (Fia.fiB.) 

Fioa.  51-55.  Soccesaire  ttagea  of  aegmentatioD :  e,  wall  of  breathing  chamber  of 
nnrae ;  caritj  of  same ;  1,  blood  channel ;  4,  jolk  ;  8,  food  jolk ;  9,  germ  yolk;  10, 
oriiloe  of  blood  sac ;  11,  inTaginatioa  orifice;  A,  bfetthing  caTitj  of  nnrte. 
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latter  continues  to  set  free  chains  from  time  to  time,  as  they  be- 
come matured. 

The  solitary  Salpas  themselves  are  produced  in  quite  a  differ- 
ent way.  At  the  time  the  chain  is  set  free  each  of  its  compo- 
nent animals  contains  a  single  egg  (Figure  47,  «)  as  well  as  a 
testicle  (0»  which  is  at  this  time  immature  and  is  composed  of  a 
mass  of  undifferentiated  cells,  as  shown  in  the  figure. 

The  eggs,  on  the  contrary,  are  fully  developed  and  ready  for 
impregnation,  which  soon  takes  place,  and  is  accomplished  in  a 
very  remarkable  manner.  The  egg  (Figure  48)  lies  in  one  of 
the  blood-channels  (1)  of  the  chain-salpa,  which  we  shall  here- 
after call  the  "  nurse."  It  is  bathed  freely  by  the  blood,  but  is  not 
itself  free  within  the  channel,  being  mounted  upon  a  long  stalk  (3), 
like  a  cherry  upon  its  stem,  and  the  end  of  this  stem  is  attached 
to  the  large  chamber  (Figure  45,  A),  which  we  have  already  de- 
scribed as  filled  with  sea-water,  and  which  we  shall  hereafter 
designate  as  the  breathing  chamber. 

In  Figure  48,  c  represents  the  wall  of  this  breathing  chamber, 
and  h  its  cavity,  which  is  open  externally  and  is  filled  with  water 
at  each  contraction  of  the  muscular  bands.  As  Salpa  when 
found  at  all  is  very  abundant,  the  water  always  contains  plenty 
of  full-grown  chains,  as  well  as  the  young  and  immature  egg- 
bearing  ones.  The  testicle  in  the  full-grown  chain-salpa  is  fully 
formed,  and  this  discharges  its  spermatic  fluid  into  the  water, 
which  accordingly  contains  great  numbers  of  fresh  and  actively 
moving  spermatozoa.  Some  of  these  are  drawn,  with  the  re- 
spired water,  into  the  breathing  chambers  of  the  young  nurses, 
and  these  may  be  seen  to  congregate  at  the  point  where  the  egg- 
stem  is  attached,  as  shown  in  Figures  48,  49,  and  50.  Some 
of  these  may  be  seen  to  penetrate  the  stem,  and  work  their  way 
up  towards  the  egg,  which  is  thus  fertilized.  After  impregnation 
the  stem  shortens  and  swells  as  shown  in  Figures  49,  50,  and  51, 
and  draws  the  egg  down  into  a  ''brood-chamber,"  or  pouch,  which 
is  formed  in  the  wall  of  the  breathing  chamber.  The  opening  of 
this  pouch  still  connects  it  with  the  blood-channel,  of  which  its 
cavity  is  a  diverticulum,  so  that  the  egg  is  still  bathed  and  nour- 
ished on  all  sides  by  the  blood,  and  increases  in  size  very  rapidly 
during  segmentation,  some  of  the  stages  of  which  process  are 
shown  in  Figures  51,  52,  53,  and  54.  After  the  formation  of  the 
gastrula  the  blood  not  only  bathes  the  outside  of  the  embryo  but 
also  passes  into  and  out  of  the  gastrula  mouth  (Figure  55,  11). 

A  constriction  now  makes  its  appearance  and  divides  the  em- 
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hryo  into  two  i>ortioii8,  of  which  the  ooii  Mftrest  the  bloocl  chan^ 
net  of  tho  nurae  beconiefi  developed  into  a  true  pla(>enta  (Fi^iro 
S6,  12),  similar,  in  funciioii  as  well  as  in  fttnioture,  to  that  of  a 


FlO.  Mb    fiirtrfd  of  tditAry  Balpft. 

matnmaU  while  that  portion  which  is  directed  towmrds  the 
itthing  ehatiiber  beeoines  devt^Ioped  into  the  embryo  propc*^r. 
'fhU  i&  nourished  with  the*  blood  of  the  tmrse  bj  inoa&a  of  the 

y  6' 
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Fio«  57.    EmbfTO  mora  advAtioeclp  and  fvudj  to  be  ^ 

placenta,  and  growt  rery  mpidly  &od  floon  aasuniea  the  ehame^ 
terittici  of  tlie  solitary  form.  In  Flguro  57  an  embryo  is  figured 
as  it  appears  when  derelopment  is  vary  mneh  adTanoed.     It  is 
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seen  to  be  attached  by  a  narrow  neck  to  the  wall  (e)  of  the  breath- 
ing chamber  (A)  of  the  nurse.  In  this  figure,  1  represents  the 
blood-channel  of  the  chain-salpa,  and  the  arrows  show  the  direcr 
tion  of  the  currents  into  and  out  of  the  placenta.  The  presence 
of  a  true  placenta  in  an  animal  so  simple  in  structure  and  so  far 
removed  from  the  mammalia  is  such  a  remarkable  and  interest- 
ing instance  of  the  independent  appearance  of  similar  structures 
that  a  short  description  of  it  will  not  be  out  of  place.  It  is  com- 
posed of  two  parts :  an  inner  chamber  in  direct  communication 
with  the  blood  system  of  the  chain-salpa,  and  an  outer  chamber 
surrounding  the  inner  but  entirely  shut  off  from  it,  and  in  free 
communication  with  the  blood  system  of  the  foetus. 

The  blood  globules  of  the  foetus  are  much  smaller  than  those  of 
the  nurse,  and  may  therefore  be  distinguished  from  them  without 
difficulty,  and  after  the  heart  of  the  foetus  b^ns  to  beat,  it  is  easy 
to  see  that  there  is  no  direct  mingling  of  the  blood  of  the  nurse 
with  that  of  the  foetus,  but  simply  a  very  close  contact,  exactly 
as  is  the  case  in  the  mammals.  The  large  globules  of  the  nurse 
can  be  seen  to  enter  the  inner  chamber  of  the  placenta,  course 
around  it  through  the  intricate  channels  into  which  it  is  divided, 
and  then  leave  it  to  return  to  the  general  circulation  ;  while  the 
smaller  globules  of  the  foetus  may  be  seen  to  make  their  way 
into  and  around  the  outer- chamber,  and  then  to  return  into  the 
general  circulation  of  the  foetus.  Since  the  reversal  of  the  action 
of  the  heart  of  the  foetus  does  not  generally  take  place  at  the 
same  time  with  that  of  the  chain-salpa,  the  complete  independ- 
ence of  the  two  circulations  is  very  clearly  shown  when  either 
of  them  is  reversed. 

After  the  embryo  has  acquired  all  the  organs  of  the  solitary 
form  and  has  increased  many  hundred  times  in  size,  its  attach- 
ment by  the  placenta  to  the  wall  of  the  breathing  chamber  of  the 
nurse  is  broken,  and  the  young  animal  falls  into  this  chamber 
and  lives  there  for  some  time,  but  finally  escapes  through  the 
posterior  opening  into  the  water,  and  at  once  begins  to  form 
chains  by  budding,  as  already  described.  Figure  45  shows  a 
nearly  full-grown  chain-salpa,  which  contains  a  solitary  embryo, 
(«).  This  is  free  within  the  breathing  chamber,  and  is  ready  to 
be  discharged. 

Figures  44  and  45  are  drawn  to  nearly  the  same  scale.  Figure 
45  being  only  a  little  more  magnified  than  Figure  44.  Figure  44 
represents  a  solitary  Salpa,  which  contains  a  chain,  u,  which  is 
ready  to  be  discharged  into  the  water,  while  Figure  45  represents 
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cbain-ttalpii,  confining  an  rmbryo  of  the  aolitary  form, «,  which 
also  ready  to  be  dioohargeil.  It  will  at  onee  b«^  ne^n^  by  a  com- 
of  Uiete  figunn,  that  although  thij  two  forms  diOTer  little 
sice  when  full  grown,  the  solitary  form  is  many  hnnclreil  timen 
r  than  the  chaiii-flalpa  at  birth*  After  the  embryo  esoipes 
tlie  body  of  the  ehatti^aalpa,  the  ti^stickt  of  the  latter  be* 
cornea  fully  deTolt^pecl,  and  its  spermatic  fluid  is  discharged  into 
the  water  to  gain  aooees  to  the  breathing  ehamberi  of  yowiger 
ohatiHialpiis  and  fertilise  the  eggs  airriinl  by  tbeee* 

Such  is  the  history  of  the  two  forms,  as  it  baa  been  traced  by 
diilmgtiished  naturalists  already  mentioned^  each  of  whom 
added  portions  of  the  process  wbieh  had  esd^ed  the  notice 
of  the  previons  ohsenrers*  Many  other  embryolpgists  have  con* 
tribute<l  to  our  knowledge  of  the  subject,  but  thota  mentioiied 
ve  made  Salpa  the  object  of  long  and  I'xhattstiye  reaeareh,  and 
summary  of  their  obaorvations  may  be  stated  as  foUowa : 
The  egg  hatches  into  an  embry<»  whtoli  Uni^omt'a  a  solitary  Salpa* 
Each  solitary  Salpa  gives  birth  to  chain-Aalpa!  by  a  process  of 
budding  from  the  walls  of  a  tube.  £ach  clmin*salpa  contains  a 
single  egg,  which  undorgot^s  iiit^nuil  impregnation,  and  forms  a 
solitarj'  embryo,  which  is  nourislied  by  a  true  placenta.  The 
adult  rbiun-ealpa  is  furnished  with  a  testicle. 

From  these  statements,  which  are  perfectly  accurate,  the  con- 
dusion  has  been  drawn  that  Salpa  preeents  an  instance  of  alter* 
iion  of  generations.  It  is  almost  unnecessary  to  say  hem  that 
this  term  h  applied  to  the  reproductive  prooees  of  those  animals 
among  which  the  egg  gives  rise  to  a  sexless  animal  which  in  time 
gives  origin,  by  a  process  of  budding,  to  sexual  forms,  which  in 
turn  reproduce  the  sexless  form  by  eggs.  The  hydroids  furnish 
wdl-known  illustralions  of  this  process* 

Since  in  Salj>a  the  eggs  as  well  as  the  male  fluid  are  found  in 
f  the  chains,  while  these  are  produced  aaexually  as 
from  the  body  of  the  solitary  Salpa,  it  seems  reasonable  to 
nde  that  the  reproiluctive  process  in  Salpa  is  aimiliu-  to  that 
the  hydroids,  the  solitary  fonn  being  the  sexless  and  the  diain* 
Ipa  the  hermaphrodite  sexual  form  ;  and  this  view  i$  now  gent- 
ly accepted.     I  have   said  that   the  m^count  which   t  have 
above,  and  which  seems  to  fully  supjKjrt  this  conclusion,  is 
;ly  accurate  ;  but  it  is  not  cjuite  complete.     A  few  of  the  early 
of  development  have  escajied  the  notice  of  all  observers, 
id  these  few  stages  put  the  whole  matter  in  an  entirely  new 
t,  for  they  show  that  the  solitary  Salpa  is  the  female,  and  the 
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parent  not  of  the  males  alone  bat  of  the  ^gs  which  they  carry 
as  well,  and  therefore  of  the  embryos  which  these  eggs  produce. 
Although  the  chain-salpa  gives  birth  to  the  solitary  form,  it  is  not 
its  mother,  bat  simply  a  nurse.  It  is  not  even  the  &ther  ot  the 
egg  which  is  fertilized  within  its  body ;  although,  after  it  has  dis^ 
charged  its  own  embryo  it  may  become  the  father  of  the  embryos 
carried  by  other  chain-salpse.  In  order  to  explain  this  utterly 
anomalous  and  apparently  contradictory  manner  of  development, 
it  will  be  necessary  to  trace  a  little  more  minutely  the  early 
stages  in  the  formation  of  the  animals  which  compose  the  chain. 
It  will  be  well  to  call  attention,  in  the  first  place,  to  the  fact  that 
no  female  animal  or  plant  we  know  of  has  the  power  to  form 
only  a  single  egg  or  seed,  and  it  is  plain  that  if  there  were 
such  an  organism,  it  would  gradually  become  extinct,  unoe  each 


(Fio.eS.)  (Fm.50.) 

Fig.  58.    Five  Salpae  from  a  tube,  at  a  very  early  stage  of  development 
Fig.  59.    The  same,  still  earlier :  4,  the  constrictions  which  mark  out  the  animals  ; 
^t  ganglia  ;  6,  digestive  organs  ;  s,  ovum. 

generation  could  be  as  numerous  as  the  one  before  it  only  when 
every  embryo  survived  all  accidents  and  reached  maturity. 

The  fact  that  the  chain-salpa  contains  only  one  egg  is  in  itself 
enough  to  excite  a  suspicion  that  it  is  not  the  true  female  ;  but 
in  answer  to  this  argument  it  might  be  said,  fairly  enough,  that 
the  whole  history  of  Salpa  is  a  series  of  anomalies,  and  that, 
since  one  more  or  less  would  not  make  much  difference,  there  is 
no  great  diflSculty  in  believing  that  it  differs  from  all  other  ani- 
mals in  producing  only  one  egg.  It  might  be  urged  that  indefi- 
nite multiplication  is  provided  for  by  the  power  of  the  solitary 
form  to  produce  large  numbers  of  chains.  As  we  trace  back 
the  development  of  the  chain-salpa  we  soon  find  much  stronger 
reasons  for  doubting  that  this  is  the  parent  of  the  egg  which  it 
contains.  The  sexual  products  are  not  usually  matured  until 
the  animal  has  reached  its  adult  form,  and  very  few  animals 
reproduce  during  their  embi-yonic  or  larval  stages;  but  almost 
immediately  after  the  chain-salpa  is  born,  and  when  it  is  less 
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than  n  fifti(5tli  of  itn  adult  miza,  il9  ^gg  ii  fertiliz43d.     Uoiiig  buok 

to  A  still  earlier  period  wo  find  that  when  the  organs  of  the 

ebtttQ^ealpa  fimt  Wgtn  to  make  their  appeafmnoe  upon  i\w  walls 

^  of  the  tube,  each  one  contains  a  full-grown  egg,  as  shown  at  t  in 

58.     At  a  sttU  e^lier  period,  when  the  only  indication  of 

future  chaiD^«alpa  is  the  oonstriction  upon  th«i  iiurfacij  of  the 

Clnbet  each  space  thus  marked  off  contains  a  single,  full-grown 

l^  which  appears  to  be  as  fully  ripe  as  at  the  Uine  of  impreg- 

^  nation.     Figure  59  shows  Iito  of  these  constrictions  at  Uiis  time, 

and  their  eggs  (s). 

At  a  still  earlier  stage,  before  the  constrictions  app«^ar  u{K>n 
the  wall  of  the  tube,  this  is  seen  to  contain  two  large  club-sl)a{>ed 
I  bodies  (Figure  47,  ^y),  which   under  careful  examination  with 
high  powers  are  found  to  contain  genninative  vesicles ;  and  by 
patient  examination  of  large  numbers  of  solitary  Salpa  at  about 
[this  period,  a  few  may  be  found  which  show  tliat  these  bodies  are 
of  rows  of  eggs  and  are  therefore  ovaries,  and  the  soli- 
Ipa  must  be  regarded  as  the  female,  since  the  chain-salpa 
oannot  be  the  parent  of  an  egg  which  exists  before  the  chain* 
salpa  itself  is  formed. 

We  must  therefore  conclude  that,  instead  of  an  instance  of 
*^  alternatitm  of  generations,*^  we  here  have  simply  a  remarkable 
difference  in  the  form  and  mode  of  origin  of  the  two  sexes,  for 
we  must  regard  tbo  solitary  Salpa  as  the  female  and  the  chain- 
■alpa  as  the  male.  The  life-history  of  Salpa  may  then  lie  briefly 
slated  in  outline  as  follows :   The  Holitary  Salpa  is  the  female, 

I  and  produces  a  chain  of  males  by  budding,  and  tlischarges  a  sin* 
gle  egg  into  the  body  of  each  of  these  before  birth.  These  eg^ 
are  impregnated  wliilo  the  chain'Siilp.'c  are  very  small  and  sexa* 
ally  immature,  amd  develop  into  females  which  give  rise  to  males 
by  budding.  After  the  fa7tus  has  been  discharged  from  tlie  body 
of  tlie  male  the  latter  attains  its  full  size,  becomes  sexually  ma 
ture,  and  discharges  its  spermatic  fluid  into  the  water  to  gain  ae- 
oess  to  the  eggs  carried  by  other  immature  chains. 
^L  It  is  worthy  of  notice  that  although  Cliaoii8so*s  announcement 
^m  of  the  occurrence  of  alternation  of  generations  among  animals  is 
thus  seen  to  have  been  drawn  from  the  study  of  animals  which 
do  not  present  an  instance  of  it,  this  mistake  baa  bean  of  the 
greats  usefulness,  since  it  has  led  to  our  knowledge  of  the  nu- 
merous instances  of  true  alternation  which  now  form  such  a  large 
and  important  chapter  of  zoolo^cal  science.  The  relation  in 
whieh  Salpa  stands  to  the  other  tunicates  shows  also  that  no 
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abrupt  line  can  be  drawn  between  alternation  and  ordinary  sex- 
ual reproduction,  but  that  they  are  different  forms  of  the  same 
process.  In  a  future  paper  I  hope  to  say  a  few  words  upon 
this  subject,  and  to  show  how  all  the  strange  peculiarities  of  Sal- 
pa  receive  a  simple  explanation  upon  the  theory  that  it  is  the 
descendant  of  an  ordinary  tunicate  which  has  been  modified  by 
natural  selection. 


PLAIN,  PRAIRIE,  AND   FOREST. 

BY    PROF.    J.    D.    WHITMET. 

PABT  n. 

npHE  more  the  prairies  are  studied,  the  less  will  one  feel  dis- 
-*•  posed  to  adopt  any  theory  for  their  origin  dependent  on  cli- 
mate, and  the  more  will  the  attention  be  turned  to  the  question 
of  the  character  of  the  soil,  the  distribution  of  the  geological  for- 
mations from  which  this  soil  has  been  derived,  and  the  cycle  of 
recent  geological  events  by  which  it  has  been  distributed  and  ac- 
cumulated in  its  present  position.  It  is  evident,  however,  that  in 
the  discussion  of  a  question  of  this  kind  full  details  of  the  obser- 
vations made  cannot  be  given  ;  they  would  occupy  volumes.  It 
is  for  the  observer  himself,  on  carefully  analyzing  and  classifying 
the  results  of  his  examinations,  to  state  the  conclusions  at  which 
he  has  arrived  ;  a  catalogue  of  the  localities  visited  would  be  of 
little  service  to  any  one  else  in  enabling  him  to  form  an  inde- 
pendent opinion. 

As  the  result  of  a  great  number  of  observations  made  over  all 
the  prairie  States,  we  find,  almost  without  exception,  that  absence 
of  forests  is  connected  with  extreme  fineness  of  soil,  and  that 
this  fine  material  usually  occurs  in  heavy  deposits.  It  seems 
hardly  necessary  to  enlarge  on  the  characteristics  of  the  so-called 
"  prairie  soil."  To  look  at  a  plow  with  which  the  prairie  has 
been  broken  up  ought  to  be  a  sufficient  indication  of  this  fine- 
ness. How  often  has  the  writer  admired  the  beautiful  polish  put 
upon  this  common  utensil  used  on  the  western  prairies,  and  con- 
trasted its  appearance  with  that  of  the  scratched  and  battered 
article  with  which  the  hills  of  New  England  had  been  belabored. 
Let  us,  however,  quote  a  few  paragraphs  illustrative  of  the  nature 
of  the  prairie  soil  from  some  of  the  Geological  Survey  Reports, 
beginning  with  that  of  Illinois. 

''  All  the  part  of  the  county  [Boone,  Illinois]  south  of  the 
Kishwaukee  may  be  called  a  treeless  prairie,  characterized  by 
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ig,  low,  utidulating  roltj  and  low  ranges  of  hilU  and  ridget* 
c  places  tt  in  flat,  with  jiwhIivi  and  nloughs  of  limited)  eittisntt 
n  moiHt  inamlieii  and  blacky  fat  mofuiuw  lands.  A  few  treet 
ikirt  along  Coon  Creek,  and  acattered  patches  of  timber  in  one 
or  two  tithnr  phiccs  n.*li€vc  the  level  landscape.  A  broiid*  rich, 
cotDparativety  level  Illinoia  prairie,  these  hundred  noble  aectionft 
prii«rv<i  yet  somo  of  tliat  primitivt  beaaty  which  pure  two  town- 
sbips  [Spring  and  Floni]  their  nameft.  Bi^font  the  basy  teeming 
millions  of  the  sons  of  toil  swarmed  over  the  fertile  Wi^t,  prairie 
flowers^  in  spring-like  beauty  and  autumnal  glory,  bloomed  where 
now  the  glancing  plow*sbare  turns  the  spring  farrow,  and  the 
:oldcn»ripened  wheat-6olds  dally  with  the  fugitive  winds.  The 
lurpltt  and  golden  clouds  of  flowers  that  usckI  to  lay  on  these 
prairies  are  now  no  more  \  but  in  their  phice  the  tasseled  Indian 
com  waves  its  head,  find  men  ivxvt  gniwing  rich  from  the  cultiva- 
tion in  useful  crops  of  these  old  flower-l)eds  of  nature.**  * 

Again,  from  the  Missouri  Reports :  '*  Timber  is  not  very  abun- 
dant in  Saline  County Throughout  almost  its  enttn)  area, 

there  is  a  deep,  rich,  black  soil,  of  unsurpassed  fertility.  The 
ease  with  which  these  Ixmutiful,  rich,  mellow  prairie  lands  can 
be  cultivated  almost  makes  the  toil  of  the  husbandman  a  pleasure^ 
while  their  freedom  from  rocks,  rootJi,  stumps,  and  other  impedi- 
menta enables  him  U>  use  Uie  various  modem  labor-saving  agri- 
cultural implements  with  astonishing  effect,*'  ^  Next,  from  the 
Iowa  Report:  '*  The  scarcity  of  timber  has,  doubtless,  had  much 
to  do  in  n^tarding  the  settlement  of  this  fine  r<<^on  [Ida 
County].  •  •  .  .  The  soil  throughout  the  county  is  mainly  of 
bluflf  origin.  It  consists  of  a  bufT-cnlored,  exceedinf/!^  Jifwl^  com* 
minutfd  siUcious  earth.  The  bluff  formation  overspreads  the 
entire  county,  enveloping  the  uplands  iu  a  deep  mantle  of  the 
poculiar  Rilicious  de[H>sit  uf  which  it  is  composed*  In  tlie  south- 
ern portion  of  the  county  it  probably  attains  its  greatest  thick- 
nen,  where  it  cannot  be  less  than  one  hundreil  feet/' '  It  seems 
hardly  neoeasary  to  multiply  quouitions  of  this  kind,  aa  might 
be  done  to  any  extent.  No  person  can  have  traveled  througli 
Southern  WisoonsiJi,  Illinois,  Iowa,  or  Missouri,  without  having 
hiui  everywhere  oecasion  to  notice  the  prairie  soil  and  to  find  out 
what  its  characters  are,  and  that,  aa  a  general  rule,  it  is  exceed- 
ingly fine  and  deep.     There  are  whole  couoties  in  Iowa  where 

*  Wunhen't  Illinois  Repnrt,  r,  95. 

t  UtportM  of  ihe  (ic«lo^i<t*)  8arv«j  of  BliaAOuri,  IS5S-1S7I,  pp,  159  ud  ITS, 

*  C.  A.  White  In  Grologv  of  lowst  H.  IS3. 
VtiU  X*— 'Va.  IL  43 
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not  a  single  pebble  can  be  found  ;  children  are  bom  and  grow  up 
without  ever  having  seen  a  fragment  of  stone,  a  bowlder,  or 
even  a  pebble  large  enough  to  throw  at  a  dog. 

If,  then,  this  extreme  fineness  of  the  soil  is  the  cause  of  the 
absence  of  forest  growth,  we  ought  to  be  able  to  explain,  when 
looking  at  the  facts  from  this  point  of  view,  that  which  from  any 
other  theoretical  stand-point  has  seemed  entirely  inexplicable. 
The  apparently  eccentric  distribution  of  the  timbered  tracts 
within  the  prairie,  and  of  forest-covered  patches  in  the  midst  of 
great  treeless  regions,  —  these  conditions,  which  are  evidently  so 
little  connected  with  absence  or  presence  of  moisture,  and  which 
seem  so  obscur^,  how  clear  they  become  when  we  examine  the 
soil  itself,  instead  of  interrogating  the  skies  and  the  rain-tables! 

How,  then,  are  the  wooded  tracts  distributed  in  the  prairie 
region  ?  An  examination  of  the  maps  before  us,  on  which  the 
prairies  of  Illinois,  Wisconsin,  Iowa,  and  Minnesota  are  desig- 
nated, from  materials  collected  at  the  General  Land  Office,  shows 
clearly  that,  as  a  general  rule,  it  is  the  higher  portion  of  the 
country  which  is  destitute  of  timber.  All  are  probably  some- 
what familiar  with  the  terms  commonly  in  use  at  the  West, 
"  river-bottom,"  "  bluff,"  and  "  prairie  upland."  ^  All  are  aware 
that  the  prairie  country  has,  in  general,  a  moderately  undulating 
surface,  and  that  the  streams,  which  are  very  numerous,  have  sunk 
their  beds  to  a  depth  of  from  a  few  feet  up  to  two  hundred  or 
three  hundred  below  the  general  level ;  that  these  valleys  are 
often  very  wide  iu  comparison  with  the  size  of  the  streams  which 
meander  through  them,  and  that  the  ascent  on  to  the  uplands  is 
not  a  gradual  one,  but  usually  rather  steep,  such  steep  ascents 
being  universally  known  as  **  bluffs."  These  bluffs  often,  es- 
pecially in  Wisconsin,  Northern  Iowa,  and  Northern  Illinois,  ex- 
hibit outcropping  edges  of  rocks,  forming  low,  nearly  perpendicu- 
lar ledges,  the  geological  formations  lying  almost  everywhere  in 
the  prairie  region  in  a  nearly  horizontal  position,  and  consisting 
of  nearly,  if  not  quite,  unaltered  limestones,  shales,  and  argilla- 
ceous sandstones. 

As  a  general  rule,  the  timbered  tracts  are  found  in  one  of  two 
positions :  either  they  stretch  along  the  bluffs  which  border  the 
river  valleys,  or  they  occupy  patches,  ci^lled  groves,  high  up  on 
the  uplands,  at  a  level  of  a  few  feet  —  rarely  as  much  as  a  hun- 
dred —  above  the  surrounding  prairies.     The  river  bottoms  them- 

1  Fur  a  careful  description  of  the  surface  in   the  prairie  region,  bj  the  preient 
writer,  see  Hall  and  Whitncy'tj  Geology  of  Iowa,  1858,  vol.  i.,  chapter  1. 
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tel?6i  are  sometimes  quite  heavily  timbereJt  but  frequently 
i$l«it  and  covered  with  grami,  and  then  known  as  *^  bottom 
pniiriea,**  In  Illinois,  of  wliteh  Sbite  perhaps  thi-ee  quarters  to 
Iwo  thinb  an*  prairie,  the  wooded  tracts  are  almost  entirely  in 
be  river  valleys  or  along  the  edges  of  the  bluffg ;  tlie  uplands, 
W  r<jlliug  and  nearly  flat  plains  between  the  streams^  are,  Uy  a 
irge  extent,  destitute  of  timber.  Very  much  the  same  condition 
[>f  thingH  exista  in  Iowa.  Here^  however,  a  eonsiderable  portion 
rf  the  surface  east  of  a  line  drawn  in  a  northwesterly  direction 
-om  the  mouth  of  the  MsikoqueUi  River  ti>  the  state  line  is 
pretty  well  timbered,  while  weat  of  this  there  is  a  gradually  in- 
easing  deficiency  as  we  go  towards  the  Missouri,  All  through 
State^  howttver,  except  in  the  northwest  corner,  then*  are 
ed  patches  of  timber  on  the  upland,  often  forming  beautiful 
and  extensive  areas  of  woodland*  In  Wisconsin  the  prairie  n»- 
^gion  lies  moatly  to  the  north  of  the  rivtsr  of  tliat  namts.  Just 
iong  the  river  is  a  narrow  belt  of  prairie,  in  interrupted  patches. 
Then,  twelve  or  fifteen  miU^  farther  south,  comes  an  extensive 
^-and  continuous  prairie, stretching  along  from  east  to  west  and  oc* 
^BDupying  the  divide  between  the  waters  flowing  into  the  Wisconsin 
^■aiid  those  tributary  to  Rock  River.  It  was  on  this  line  of  prairie 
^Blbai  the  famous  ** military  road"  was  built  by  the  government 
^PS^Wnnect  Lake  Michigan  with  the  Mississippi,  and  which  was 
once  uf  so  mueli  importance.  South  from  this  east  and  west 
rlino  of  prairie  run  several  broad  patches  of  the  same,  gradually 
ridening  southwards,  and  occupying  more  than  half  the  surface 
rhen  we  reach  the  Illinois  state  line.  In  the  midst  of  these 
of  prairie  are  fine  gi'oves  of  timber,  quite  dense,  sometimes 
near  a  creek  and  sometimes  far  away  fn>m  water*  In  the  bend 
etwi^n  the  Wisconsin  and  the  Mississippi,  as  the  latter  curves 
«)  the  east  just  before  passing  Cassville,  there  is  a  beautiful^ 
>lated  prairie,  about  fourteen  miles  long  and  twelve  wide  in 
its  widest  part,  having  one  large  grove  near  its  southeastern 
Ige*  Space  is  wanting  to  enable  us  to  indicate  all  the  pcculiar- 
lUf«  of  the  distribution  and  intermingling  of  prairie  and  timber 
>in  Minnesota  to  Arkansas;  but  tlie  reader  must  surely  have 
convinced  that  inequality  in  tlie  distribution  of  moisture 
I  solution  of  the  problem  before  us. 
Let  us  turn,  at  presi^nt,  to  tlie  geological  side  of  the  in  vestigia 
aon.  The  whole  of  New  England  and  New  York,  and  a  large 
irt  of  Ohio  and  Indiana,  together  with  the  whole  of  Mit-liigan 
and  of  Northern  Wisconsin,  constitute  a  region  over  which  the 


660  Plam^  Prairie^  and  ForeH.  [November, 

northern  drift  phenomena  have  been  displayed  on  a  grand  scale. 
Consequently,  almost  the  whole  of  this  area  is  covered  with  heavy 
deposits  of  coarse  gravel  and  bowldery  materials.  These  deposits, 
if  not  at  the  surface,  are  near  it,  and  the  finer  materials  deposited 
on  them,  by  alluvial  and  other  agencies,  generally  form  only  a 
thin  covering  for  the  coarse  deposits  beneath.  But  as  we  go 
south  and  west  from  the  region  indicated  above,  we  find  the  un- 
derlying rock  —  the  "bed-rock,"  as  the  Califomian  miners  would 
call  it — deeply  covered  with  loose  materials,  it  is  true,  but  we 
observe  also  that  these  are  quite  different  in  character  from  what 
they  are  to  the  north  and  east.  We  come  to  a  region  where  the 
drift  agencies  have  been  very  limited  in  their  action.  The  bulk  of 
the  superficial  detritus  has  been  formed  from  the  decomposition  of 
the  underlying  rock,  and  this  detritus  has  been  but  little  disturbed 
or  moved  from  its  original  position.  If  erratic  deposits  exist,  they 
are  usually  deeply  covered  with  finer  materials  derived  from  close 
at  hand.  A  great  area  exists  in  Wisconsin  and  Minnesota  over 
which  not  a  single  drift  pebble  has  ever  been  found,  either  at  the 
surface  or  at  any  depth  beneath  it.  The  strata  have  become 
chemically  disaggregated  and  dissolved  by  the  percolation  of  the 
rain  through  them,  the  calcareous  matter  has  been  carried  off  in 
solution,  and  there  is  left  behind  as  a  residuum  the  insoluble 
matter  which  the  rock  originally  contained,  and  which,  consisting 
largely  of  silica  and  silicate  of  alumina,  forms  by  its  aggrega- 
tion a  silicious  and  clayey  deposit  of  almost  impalpable  fineness. 
It  is  this  fine  material  which  makes  up  the  bulk  of  the  prairie 
soil ;  and,  as  the  writer  conceives,  it  is  this  fineness  which  is  es- 
pecially inimical  to  the  growth  of  trees.  Exactly  as  we  see  the 
desiccated  lakes  in  the  midst  of  the  forests  gradually  filling  up 
with  finely-comminuted  materi.als  and  becoming  covered  with  a 
growth  of  grasses  or  sedges,  which  is  not  afterwards  encroached 
on  by  trees,  no  matter  whether  the  ground  becomes  completely 
dry  or  whether  it  remains  more  or  less  swampy,  so  we  have  the 
prairies,  which  have  certainly  never  at  any  time  been  overspread 
with  forests,  and  which  would  always  remain  as  they  are,  pro- 
vided the  climate  underwent  no  radical  change  and  they  were 
not  interfered  with  by  man.  It  is  for  the  vegetable  physiologist 
to  say  why  this  fineness  of  the  soil  is  unfavorable  to  the  growth 
of  trees  ;  it  is  for  the  geologist  and  physical  geographer  to  set 
forth  the  facts  which  they  may  observe  within  the  line  of  their 
own  professional  work. 

From  the  point  of  view  here  established  it  is  easy  to  explain 
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pb«rsiottiniiii  wliicb*  tf  any  other  tbeory  be  adopted,  seem  to  be 
[entirely  inexplienblc* 

The  first  queation  which  occurs  m  this:  Why  ar^  tht^  pruiries, 
or  grtuisy  plains  in  genoral^  ttlmoet  exdosively  limited  to  arena 
hicb  am  cMimpumtivt'Iy  Ievi»l?     No  theories  of  climatic  influ^ 
Bnee  or  unequal  distribution  of  moisture  seem  to  have  any  bear* 
Qg  on  Uic  KoUttion  of  this  question.     But  if  wo  consider  that 
tier  to  carry  n(f  the  finest  particles  produced  by  the  disag- 
idon  of  the  rocks  there  must  be  currants  of  water  having 
onaidenible  velocity,  we  net^  that  it  is  only  in  hilly  ro^ons  that 
^the  soil  will  be  washed  out  enough   by  the  rapid   flow   of  thct 
olreams  to  give  rise  to  a  soil  sntBciently  coarse   to  favor   the 
growth  of  forests.     Thus  it  happens  that  in  the  prairie  region 
[the  growth  of  trees  is  so  frecpiently  limited  to  Uie  bluffs  which 
[irder  the  streams ;  it  is  because  the  inclination  is  sufficiently 
[rapid  to  cause  the  water,  as  it  finds  its  way  down  to  the  bottom 
yt  the  valley,  to  take  with  it  the  finer  particles  which  on  the  up- 
remain  undiftturbcHl.     When  heavy  rains  fall,  the  water 
upon  the  surface  in  sheets  and  pools,  and  gradually  soaks 
into  the  ground.    For  this  reason  the  divides  l>etween  thestn*iims, 
[where  there  is  hardly  any  perceptible  inclination  of  the  surface, 
pre  occupied  in  preference  by  prairie  lands.     If  the  height  of  the 
bluffs  be  considerable  and  the  eroding  power  of  the  stream  suffi- 
trient  to  cut  the  country  up  into  a  HUcxTession  of  ravines  with  but 
little  level  ground  between  them,  then  the  whole  n^gion  will  bo 
more  or  less  covered  with  timber,  jis  is  the  case  in  NortheiLstern 
Iowa,  although   the  conditions  with  regard  to  moisture  are  less 
iarorable  than  in  some  other  parts  of  the  State,     TIu?  groveH  of 
timber  which  stand  isolated  upon  the  prairie,  in  so  many  places, 
are  found  on  examination  to  have  grown  upon  coarser  soil  than 
that  which  Hurrounds  them  ;  in  some  eases,  the  deposits  of  coarse 
drift  have  escaped  being  covered  by  the  prairie  soil  becausi^  a 
little  more  elevaU^d  in  these  spots,  or  the  increased   height  has 
favored  the  washing  away  of  the  finer  particles.     The  railroads 
which  run  through  Northern  Illinois,  where  prairie  soil  and  drift 
•oil  are  constantly  alternating  with  each  other,  furnish  exc«sllent 
sections  from  which  one  can  see  at  a  glance,  as  he  crosses  the 
ooontry,  how  dependent  the  grovrth  of  the  forests  is  on  the  char- 
acter of  the  soil*     One,  even  if  blindfolded,  could  tell  without 
difficulty,  in   the  great   majority  of  leases,  by  feeling  the  soil, 
whether  he  was  in  a  timbered  or  a  grassy  region.     Thus  we  see 
Mr.  Winchell,  in  his  description  of  the  "  Big  Woods*'  of  Minne- 


662  Plain^  Prairie^  and  Forest.  [November, 

sota,  admitting  that  the  soil  is  coarser  and  more  gravelly  tlian  it 
is  on  the  adjacent  prairies,  although  he  sees  no  connection  be- 
tween this  peculiar  character  of  the  soil  and  the  exceptional  ex- 
istence of  an  extensive  forest  upon  it,  while  at  the  same  time  rec- 
ognizing the  dilemma  in  which  he  is  placed  by  his  adoption  of 
the  prairie-fire  theory.  The  writer  has  often  noticed,  during  hb 
explorations  just  on  the  western  edge  of  the  Lead  Region,  that 
the  vicinity  of  old,  abandoned  shafts  was  becoming  overgrown 
with  trees,  the  fact  being  that  in  the  sinking  coarser  materials 
underlying  the  prairie  soil  had  been  reached  and  thrown  out  in 
abundance  on  the  surface,  and  that  it  was  on  this  gravelly  detri- 
tus that  the  trees  were  growing,  the  adjacent,  undisturbed  prairie 
remaining  in  its  natural,  grassed  condition. 

The  distribution  of  the  timbered  and  prairie  tracts  in  Wiscon- 
sin, as  already  suggested,  illustrates  beautifully  the  dependence 
of  the  forest  growth  on  geological  conditions  rather  than  on  those 
having  to  do  with  climate.  In  the  northern  part  of  the  State, 
as  we  see  indicated  on  Professor  Brewer's  map,  is  a  region  of 
dense  forest,  although,  as  the  table  of  rain-fall  statistics  given 
on  a  preceding  page  ^  shows,  this  is  not  a  region  of  large  precipita- 
tion. It  is,  however,  heavily  covered  with  coarse  detrital  mate- 
rials, plentifully  distributed  from  the  *'  head-quarters  of  the  drift," 
on  Lake  Superior.  The  rocks  underlying  the  drift  deposits  are 
crystalline,  belonging  to  the  Azoic  series,  and  the  surface  is  rough 
and  broken,  being  intersected  with  low  ridges,  and  knobs  of 
granite  and  trap.  South  of  this  is  a  large  area  occupying  the 
central  portion  of  the  State  and  extending  down  as  far  as  the 
Wisconsin  River,  almost  exclusively  occupied  by  a  very  pure 
silicious  sandstone,  which  is  wrapped  about  the  Azoic  region,  ex- 
tending in  a  northeasterly  direction  to  the  Menomonee  River,  and 
northwest  to  the  Falls  of  the  St.  Croix.  This  great  sandstone- 
covered  area  is  the  pine  district  of  the  State,  while  south  of  the 
Wisconsin  is  the  region  of  oak  openings  and  prairies.  And 
when  we  reach  these  treeless  tracts,  the  range  and  extent  of 
which  have  already  been  indicated,  we  find  that  we  have  got  en- 
tirely beyond  the  drift-covered  area,  and  that  we  are  upon  a  soil 
made  up  of  the  insoluble  residuum  left  from  the  disintegration  of 
several  hundreds  of  feet  in  thickness  of  limestone  and  dolomites, 
which  have  been  dissolved  out  and  carried  away  by  the  rain, 
there  being  abundant  evidence  that  this  region  has  never  been 
covered  by  water  since  it  was  first  raised  above  the  Silurian 
1  See  Naturalist,   x.  586. 
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^1  ocefto.     Tbns  wg  find  the  difitribution  of  forott  and  pmirio  tn 
^  Wtaoonmti  to  be  rooiit  intimately  oonneeti^d  with  tlw^  nature  of 

Itho  ioil  and  tho  geological  conditions  under  which  this  has  been 
fortn<H],  whili*  it  Ima  b<!>en  dearly  shown  that  cltmatie  conditions 
were  either  absolutely  null  in  their  action  or  else  entirely  sooond* 
mry  to  those  other  more  potent  ones  which  have  been  deetgnated* 
Were  thttre  space  enough,  it  would  iw  possible  to  show^  with 
abundant  det^iil  of  description,  lu>w,  all  over  the  pniirir 
the  charactera  of  the  soil  and  the  surface  harmoniously  » 
to  favor  or  repress  the  growth  of  forests,  regardless  of  the  amount 
or  diHtribution   of    thi*  atmospheric  precipitation.     A  thtirougb 
working  out  of   the   surface  geology  of  Miasouri  or  Arkansas 
would  especially  well  illustrate  the  eorrectness  of  the  statem«4nta 
which  have  been  here  advanced,  and  the  inferences  whieji  have 
j^^wen  drawn  from  them.^ 

^^^  It  rt^mains  to  say  a  few  words  in  regard  to  the  views  of  Mr. 

^Htalquereux.     He,  if  wa  have  correctly  apprehended  his  theory^ 

^VKribes  the  existence  of  the  prairies  almost  exclusively  to  the 

character  of   the  soil.     But  be  concei^ea  this  unfittedness  for 

|]^e*growth  to  be,  in  some  way  not  clearly  apprehended  by  the 

,- writer,  due  to  the  **  agency  and  growtli  of  a  peculiar  vegetation.'^ 

fit  we  are  not  mistaken,  the  essential  points  of  the  theory  of  Mr. 

{uereux  are — and,  as  far  as  possible,  we  will  use  his  own 

j  words  in  setting  it  forth  —  ^^  that  all  the  prairies  of  the  Missis* 

rsippi  Valley  have  been  formed  by  the  slow  recess  of  sheets  of 

water  of  various  extent,  first  transformed  into  swamps  and  by 

and  by  drained  and  dried  ;  **  the  soil  thus  formed  ^*  is  neither 

peat   nor  humus,  but   a   black,  soft  mold,  impregnated  witli  a 

targe  pro{iortion  of  utmic  acuh  prfHlueed  by  the  slow  decomposi* 

tion,  mostly  under  water,  of  aquatic  plants,  and  thus  partaking 

aa  much  of  the  nature  of  the  peat  as  of  that  of  the  true  humns  ;** 

plants  ''  contain  in  their  tissue  a  great  proportion  of  lime, 

Inmina,  silica,  and  even  of  oxide  of  iron,  the  elements  of  clay, 

[^Moreover,  this  vegetation  of  the  low,  stagnat4.*4  waters  feeds  a 

[prodigious  quantity  of  small  mollusks  and  infusoria,  whose  shells 

liind    detritus  greatly  add  to  the  deposits.     The  final  result  of 

Ifclie  decomposition  of  the  whole  matter  is  that  fine  chiy  of  the 

ibsoil  of  the  prairies,  which  it  ifideed  truly  {mpalp4Mhle^  when 

dried  and  pulverized  and  unmixed  with  sand/' 

Mr.   (i^bb  liaA  ihown  (fee  American  Journal  of  9d«iK?«  (3).  iL  127)  tbst  is 
[8*iuo  Domingo  ^  lli«  grmia  Kod  tree  rei^onj  are  iharpljr  deSncd,  and  oorroipOBd  In  %km 
I  with  owtsin  gsologicsl  ^tnrii." 
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The  writer  has  taken  the  liberty  of  italicizing  a  few  words  in 
the  last  sentence  quoted  from  Mr.  Lesquereux,^  in  order  that  the 
reader  may  not  fail  to  notice  that  there  is  an  essential  agreement 
between  us  on  the  main  point,  which  is  that  of  the  fineness  of 
the  prairie  soil.  That  is  to  say,  the  main  point  in  the  opinion  of 
the  writer,  but  apparently  not  in  that  of  Mr.  Lesqnereux,  for 
he  says,  in  speaking  of  the  absence  of  trees  as  being  caused  by 
the  fineness  of  the  soil,  ^^  This  explanation,  I  think,  cannot  satisfy 
the  mind."  When,  however,  we  seek  in  his  chapter  on  the 
prairies  for  the  essential  thing  which  does  bring  the  desired  men- 
tal satisfaction,  we  do  not  find  it  clearly  stated,  unless  it  be  in 
•  the  following  sentences :  "  It  is  easy  to  see  why  trees  cannot 
grow  on  such  kind  of  soil  [namely,  the  prairie  soil,  as  described 
above] .  The  germination  of  seeds  of  arborescent  plants  needs  the 
free  access  of  oxygen  for  its  development ;  and  the  trees,  espe- 
cially in  their  youth,  absorb  by  the  roots  a  great  amount  of  air, 
and  demand  a  solid  point  of  attachment  to  fix  themselves. 
Moreover,  the  acid  of  this  kind  of  soil,  by  its  particularly  anti- 
septic property,  promotes  the  vegetation  of  a  peculiar  group  of 
plants,  mostly  herbaceous."  That  is  to  say,  the  soil  formed  by 
the  decomposition  of  aquatic  plants  is  unfavorable  to  the  growth 
of  forests,  not  only  on  account  of  its  fineness,  which  must  cer- 
tainly at  least  assist  in  preventing  "  the  free  access  of  oxygen,*' 
but  also  because  its  chemical  qualities  are  such  as  especially 
favor  herbaceous  vegetation. 

That  some  portions  of  the  prairie  soil  may  have  been  formed 
by  the  decomposition  of  aquatic  plants  in  the  manner  suggested 
by  Mr.  Lesquereux  we  are  not  disposed  to  deny,  although  not 
aware  that  it  has  yet  been  proved  by  chemical  investigation  that 
such  a  soil  is  chemically  unfitted  to  support  the  growth  of  forest 
trees.  We  are,  however,  still  disposed  to  adhere  to  the  state- 
ment made  in  the  Wisconsin  report  (1862),  that  "  the  great  mass 
of  superficial  clay,  loam,  and  other  loose  materials  lying  on  the 
solid  rock  in  this  region  [the  Lead  Region  of  the  Upper  Missis- 
sippij^a  prairie  country]  is  simply  the  residuum  left  after  the 
more  or  less  complete  solution  and  removal  of  the  soluble  por- 
tion of  the  rock."  ^  That  the  prairie  soil  proper  is  not,  as  a 
general  rule,  or  necessarily,  a  soil  containing  a  large  amount  of 

1  Geology  of  Illinois  (1866)  vol.  i.,  chap,  vii.,  Onthe  Origin  and  Formation  of  the 
Prairies. 

2  See  Wisconsin  Report,  chapter  iii.,  on  the  Physical  Geography  and  Surface  Ot- 
ology of  the  Upper  Mississippi  Lead  Kegion,  by  the  author  of  the  present  article. 
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organic  matter, soeniA  to  tiaclimr,    A  large  quantity  of  mdi  mate* 
fmd  does  ooUeet^  it  ii»  tru^i,  in  tlie  »wampy  plae4;«  atiil  lov^ 
tWMlO  tile  ridges   or  swella  of  the  prairies;    but  it    i 
I  remembered  ttiat  the  higher  gronnda — the  divides  between  the 
1^ — ^mj'  ''rnee  the  regions  of  prairie.    And  it  wontd 

hh^  sxtramely  di  hj  prove  that  these  higher  grounds  have 

aT«r  been  occupied  by  an  aquatic  vegelalion.    The  extensive  dis- 
^  trict  in  Wisoonfjin  and  Minnesota  which  has  never  since  almost 
» the  mrlieet  period  of  geological  time  been  covered  by  water,^  and 
whicli  is  as  far  as  possible  from  being  of  a  swampy  naturoi  is 
.then     I   VV         I  1    !r  rt*gion,  as  has  already  bet»n  de^^ribed, 

i  I  nt»  in  the  oourse  of  which  the  ileirital  mate* 

[rials  covering  the  greater  part  of  the  States  bordering  on  the 

'Mississippi  have  been  distributed  and  arranged  in  their  present 

ipomtion  must  have  been  a  long  and  complinited  one.     W*.*!  know 

Itthat  the  ocean  has  had  nothing  to  do  with  it,  for  not  a  trace  of 

laoything   marine  has  ever  been  found  in  the^c;  deposits,  while 

^liones  of  Innd  luiimals  imd  fresh* water  shells  and  plants  are  not 

|Sinfrequently  met  with.     When  we  consider  that  in  going  west 

the  MijtsisHippi  wit  rise  to  an  i*levation  of  miir<!  than  a  thou- 

feet  above  the  river,  while  all  the  time  the  prairie  soil  main* 

tains  its  character,  it  becomes  evident  that  we  cannot  admit  that 

d^X)sit]on  of  this  detrital  matter  took  phioe  in  the  same  manner 

ttod  at  the  same  time  from  one  vast  area  of  fresh  water.     No 

poflsible  barrier  for  this  water  could  be  found  in  any  direetioQ 

ft  except  to  the  west^  for  to  have  covered  tJie  whole  prairie  region 

^its  surfiice  must  have  been  nearly  2000  feet  above  the  sea-level. 

^verytliing  in  the   prairie  region  indicates  the  slow  and^  as  a 

rule,  tranquil  accumulation  of  detrital  materials  during 

^itmI  period  of  time,  and  as  the  result  of  agencies  ratlier  local 

[than  general,  having  more  of  a  tluviatile  than  ol   a  lacufltrine 

eharacter,  and  which  must  have  been  in  operatioii  for  a  long  time 

'  lief  ore  the  glacial  epoch  commenced.     The  discossion,  however, 

of  tlie  phenomena  here  alluded  to  would  extend  this  paper  far 

beyond  any  reasonable  limits. 

j^     Those  who  are  familiar  with  the  geology  of   tlie  Mtssisstppi 

^KValley  will  not  need  to  be  told  that  the  prairie  ifsgion  is  one  nii<^ 

^Bclerlain  by  undisturbed  and  nearly  horizontally  stratified  roeka. 

^BtTfaey  will  remember  that  these  rocks  are  diiefly  limealones,  dol* 

^pamites,  and  shales,  esisily  acted  on  by  water,  the  bulk  of  the  mtr 

terial  being  bodily  removed  in  solution,  and  not  left  as  a  disiii* 

>  Sm  Wiiconna  lUporti  pt^  1 1S,  el  •«{. 
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tegrated  mass  on  the  49urface,  as  is  the  case  with  the  harder  met- 
amorphic  rocks.  These  are  the  conditions  specially  favorable  to 
the  development  of  prairies ;  and  it  is  under  these  conditions  that 
prairies,  in  the  Western  sense  of  the  word,  are  usually  met  with. 

A  few  words  may  be  added  for  the  benefit  of  those  who  are 
disposed  to  put  confidence  in  the  stories  told  by  persons  having 
land  for  sale  at  the  West,  in  regard  to  the  ease  with  which  forest 
trees  may  be  raised  on  the  prairies,  some  even  going  so  far  as  to 
maintain  that  building  a  fence  and  keeping  out  the  prairie  fires 
is  sufficient  t6  insure  the  speedy  covering  of  the  land  thus  pro- 
tected with  a  growth  of  timber.  The  best  answer  that  can  be 
made  in  a  few  words  to  these  assertions  is  to  quote  from  a 
pamphlet  published  by  a  practical  man,  Mr.  Leonard  B.  Hodges, 
Superintendent  of  Tree  Planting  of  the  Saint  Paul  and  Pacific 
Railroad  Company.  His  object  is  to  urge  the  importance  to  the 
West  of  raising  forest  trees ;  and  does  he  say,  "  Fence  in  your 
land,  gentlemen  farmers,  and  your  forests  will  develop  them- 
selves"? Quite  the  contrary ;  he  especially  dwells  on  the  point 
that  even  setting  out  the  trees  will  not  answer,  unless  the  land 
has  been  properly  prepared.  To  use  his  own  words,  "  without 
this  thorough  preparation,  failure  and  disappomtment  are  inevi- 
table." So  arduous  a  task  is  it  to  raise  forest  trees  on  the  prairies 
that  the  State  of  Minnesota  passed  a  law  in  1871  granting  a 
bounty  of  two  dollars  a  year  per  acre  for  ten  years  and  fofr  every 
acre  planted  with  "  any  kind  of  forest  trees  except  black  locust ; " 
and  Congress  has  gone  further  by  actually  giving  to  any  settler 
the  land,  to  the  extent  of  forty  acres,  on  which  he  will  maintain 
a  growth  of  forest  trees  for  ten  years.  These  provisions  will,  we 
think,  convince  any  one  that  raising  timber  on  the  prairies  is  not 
so  very  easy  a  matter,  but  rather  something  "  going  against  the 
grain  "  of  nature. 

There  are  persons  to  whom  the  position  of  the  plains  with 
reference  to  the  prairies  will  be  a  decided  stumbling-block  in  the 
way  of  their  acceptance  of  the  views  above  advanced.  They 
will  say,  "  Do  not  the  plains  begin  where  the  prairies  leave  off, 
and  are  not  the  latter  simply  the  incipient  stage  of  the  former  ? 
Do  we  not  find  the  amount  of  precipitation  growing  gradually 
less  as  we  approach  the  Rocky  Mountains  in  going  from  the  At- 
lantic coast,  and  are  not  the  prairies  simply  the  result  of  this  de- 
ficiency, manifesting  itself  in  only  a  partial  covering  of  the  sur- 
face of  the  forests  ?  "  This  does  indeed  seem  very  plausible  as 
long  as  one  has  not  examined  carefully  into  the  facts  ;  let  us  con- 
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oin?e  that  what  waa  set  forth  in  ilie  firgt  porticni  of  thU  article 
|wiU  lsav«  b^on  abunduntly  sufficient  to  diaprove  the  existence  of 
it  aMtuned  want  of  mobture  in  thct  Mi&Hissippi  Valloy.     If  the 
drift  agenoiei  bad  covered  the  whole  of  the  pmirie  St^ites  with 
fiSMom  detritti8«  as  they  have  the  n^gion  to  the  north  and  northeast ; 
Iheii^  in  the  opinion  of  the  writt*r,  fort^sta  wouUl  have  clothrd  the 
whole  country,  aa  far  west,  perhaps^  aa  the  weatern   border  of 
Iowa;  but  from  thens  on,  no  rnutter  what  thi;  c^indition  nf  the 
rarfai^e,  they  would  not  have  extended  themaelves,  bt^caus4f  of  the 
deficiency  of  moisture,  the  decrease  being  a  very  rapid  one  from 
the  94th  meridian  towards  the  west.     On  the  other  hand,  there 
la  nothing  in  the  geological  conditions  of  the  surface  in  the  region 
of  the  plains  to  pn?vi?nt  a  fort^t  growth,  provided  the  elirnatolog- 
ical  conditions  were  favomble,  a  eoinpU^U^  change  taking  pliu.*e  in 
the  character  of  the  formations  soon  after  we  ent«ir  Nebraska  and 
Kansas,  tlie  Cretaceous  and  Tertiary  nwks  covering  up  entirely  all 
the  older  strata ;  and  aa  they  consist  almost  exclusively  of  coarse 
arenaceous  materials,  they  furnish  by  their  decomposition  a  soil 
Tery  different  from  that  of  the  {irairies*     If,  again,  thn  topiigra* 
by  of   the  country  was  such  that  the  warm  and  moist  winda 
not  blow  from  tlie  Gulf  of  Mexico  up  the  valley  of  the 
issippi,  causing  as  they  go  an  abundant  precipitation,  then 
that  region  would  be  a  sterile  one,  instead  of  being,  as  it  now  is, 
^^one  of  the  most  favored  agricultural  areas  of  the  world,  albeit 

i  RE  plants  growing  in  occupied  rooms  injurious  or  beneficial 
-^  to  the  healtli  of  the  occupants  ?  This  is  a  question  often 
ftsked  and  often  answered  in  a  very  general  manner;  but  it  does 
not  sttem  to  be  always  esaay  to  give  specific  reasons  for  a  belief 
in  the  value  or  wortblesaiMM  of  the  influence  of  cultivated  plants 
npon  the  air  immediately  about  them.  As  full  and  satisfactory 
reply  t4:»  tlje  question  we  have  asked  aa  can  be  given  is  of  con- 

di*rable  imporUinee,  now  tliat    plants  are  found  grt)wing  in  a 

large  majority  of  homes  all  over  the  country,  and  to  furnisli  a 

ply  is  the  object   of  this  articlct     Although  the  writer  is  con^ 

ious  that  it  is  not  by  any  means  all  that  could  be  desired,  he  yet 

opes  that  it  may  not  be  wholly  useless  to  many  lovers  and 
cultivatoni  of  plants. 
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A  group  of  plants  is  so  attractive  and  so  interesting  in  its  form 
and  development,  that  we  would  gladly  be  sure  that  its  presence 
contributes  as  much  to  the  health  of  a  room  as  to  its  beauty.  An 
entirely  satisfactory  investigation  of  this  matter  is  scarcely  possi- 
ble, for  analyses  of  air,  careful  experiments,  and  observations  re- 
lating to  the  influence  of  plants  growing  in  occupied  rooms,  are 
for  the  most  part  wholly  wanting.  The  general  effect  of  vege- 
tation in  the  economy  of  nature  is  too  wel  known  to  be  dwelt 
upon  here.  Most  are  familiar  with  the  fact  that  animals  are  de- 
pendent upon  plants  for  food,  and  that  after  growth,  reproduc- 
tion, and  death,  the  materials  of  animal  structure  return  to  the 
vegetable,  and  thus  everywhere,  in  ever-recurring  cycles,  the 
dead  animal  returns  to  life  in  the  plant ;  everywhere,  for  vegeta- 
ble life  is  everywhere,  rooted  in  earth,  floating  in  water,  buoyed 
in  air,  and  everywhere  attractive,  varied,  and  interesting.  What 
is  said  in  regard  to  plant  life  and  growth  in  this  article  refers 
only  to  the  higher  and  flowering  plants.  Such  plants  often  remove 
much  from  both  the  earth  and  the  air  in  which  they  gfrow,  and 
in  return  they  give  much  to  the  air ;  but  while  living  they  return 
almost  nothing  to  the  earth,  only  now  and  then  a  stray  leaf  or 
bit  of  branch.  Hence,  growing  plants  tend  to  change  the  nature 
of  both  soil  and  air.  The  chief  processes  of  plant  life,  absorb- 
ing, assimilating,  exhaling,  are  carried  on  with  immense  energy. 
How  great  these  forces  are  we  do  not  yet  know,  but  experi- 
ments, such  as  those  of  President  Clark,  of  Amherst,  have  lately 
been  made,  which  have  given  us  glimpses  of  the  power  exerted  in 
vegetable  growth.  Without  direct  proof  of  the  fact  few  would 
be  ready  to  believe  that  the  outward  pressure  of  sap  in  a  tree 
could  ever  equal  that  of  a  column  of  water  over  eighty  feet  high  ; 
that  even  in  a  bit  of  root  wholly  severed  from  the  tree,  though 
of  course  only  recently  cut  oflF,  the  force  of  the  sap-pressure  could 
be  as  great,  or  that  in  a  squash-vine  it  could  equal  that  of  a  col- 
umn of  water  nearly  fifty  feet  high.  No  one,  I  think,  would 
have  supposed  that  a  growing  squash  in  its  eflforts  to  uicrease, 
would,  when  confined,  lift  a  weight  which  was  gradually  in- 
creased to  one  ton,  then  to  two  tons,  and  finally  to  two  tons  imd 
a  half.  These  experiments  are  so  well  known  that  an  account  of 
them  is  unnecessary  here,  but  they  tell  us  very  much  of  the 
forces  acting  in  vegetation,  which  are  so  silent  and  imperceptible 
that  we  too  often  fail  to  notice  them.  In  every  field  of  growing 
grain  chemical  changes  are  taking  place  such  as  no  chemist  can 
produce ;  forces  are  in  action  which,  if  so  directed,  could  heave 
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lite  »oil  nft  by  an  eartlu[uake*     We  are  learning  to 
er  in  itn  foUisst  deTelopment,  not  so  much  in  the 
»r^  Duiiiy  pbiniuin(?nii  tltat  all  observe,  an  in  ttioio  unobtrnisiv«, 
ifleleaa  proceiises,  unstten  save  by  the  ©ye  of  scienct',  that  go  on 
abont  OB*     In  raindrop  and  snuwflako^  in  forming  leaf  and 
opening  bud,  we  an^  taught  U>  look  for  force  grfatc*r  than  we  can 
knovr*     In  tlie  rush  uf  a  landslidts  an  it  crudhea  and  ovitrturnn 
everytliing  in  its  way,  all  recogniiui  vant  power ;  bat  all  do  not 
know  that  in  the  growth  of  every  tree  that  He<i  crushed  in  the 
pathway  of   those    rock-maaaes  more   force  \sn»  expended  than 
would  be  needed  to  hurl  them  whence  they  came.     It  is  well 
known  that  the  leavea  of  planta  exhale  moiHtuns  but  it  is  not 
so  %veU  knotvii  how  much  various  plants  give  to  the  air*     The 
amount  varies  almost  etinstantly,  being  aile<.led  by  tenjperature, 
dryness  uf  air,  amount  of  light,  and  ccmdition  of  the  plant.    Uut 
the  amount  of  water  given  to  the  air  during  a  season  by  plants, 
is  %-ery  conaiderable,     A  French  botanist  found  that  an  oak  ex- 
hfiXvA  in  one  simson  eight  and  a  half  times  as  much  wati^r  as  fell 
in  rain  over  an  area  equal  to  that  of  the  leaves*    And  other  simi- 
lar experiments  give  similar  r^ults. 

The  w'ell-known  process  of  taking  carbonic  acid  from  the  air 
and  returning  oxygen  to  it,  fixing  the  earlxjn  in  the  tissues  of  the 
plant,  has  Wen  shown  by  Bemurd  and  others  to  be  a  true  digest- 
iw  and  itssimilative  process,  while  all  thu  time  a  true  respiratory 
proceas  is  carried  on  by  which  oxygen  is  taken  and  carbonic  acid 
Ten  out.  During  the  day,  when  the  leaves  are  subject  to  the 
tion  of  light,  both  these  proceeaes  go  on,  but  the  assimilative 
is  vastly  the  more  enei^etie  and  conceals  the  other  proo- 
wholly.  When  light  is  withdrawn  the  respiruetory  process 
comes  into  prominence^  because  of  the  almost  or  entire  cessation 
of  the  other,  so  that  the  action  of  plants  by  night  is  said  to  be 
the  reverse*  of  that  by  day,  and  so  it  is  practically  ;  but  it  is  to  be 
remembered  that  die  most  vigorous  and  important  action  of  the 
plant,  that  which  alone  exerts  any  very  miu*ked  inHuence  ujioo 
the  suri-ounding  air,  is  that  by  which  carbonic  acid  is  taken  from 
the  air  and  oxygen  given  back.  The  relative  activity  of  theee 
two  processes  varies  at  different  times  of  tlie  year,  as  Coren- 
winder  has  shown  that  when  the  leaves  expand  they  contain  a 
I  lai^  proportion  of  nitrogenous  matter,  which  deoreaaee  gradit* 
I  ally  until  autumn,  while  as  the  leaves  become  fully  developed  the 
Hsm-bonaceous  matter  increaseai  at  first  rapidly,  then  more  slowly « 
^rand  after  a  time  it  rem&bie  fixed  until  towards  autumn,  when  it 
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decreases.  So  long  as  nitrogenous  matter  is  in  excess  carbonic 
acid  may  be  given  off,  but  when  the  carbonaceous  matter  is  in 
excess,  whatever  carbonic  acid  is  set  free  is  at  once  taken  up  by 
the  chlorophyl  and  the  carbon  fixed,  the  oxygen  being  set  free ; 
and  this  latter  is  the  great  work  of  plants.  So  great  are  its  ef- 
fects that  it  is  believed  that  they  wholly  counteract  the  vitiating 
influence  of  the  billion  pounds  of  carbonic  acid  which  are,  as  is 
estimated,  annually  sent  into  the  atmosphere ;  and  throughout 
all  the  geological  ages,  since  the  development  of  plant  life  in  its 
higher  forms,  it  has  been  taking  carbonic  acid  from  the  air,  fix- 
ing the  carbon  and  restoring  the  oxygen.  Every  pound  of  coal 
in  all  the  two  hundred  thousand  square  miles  of  coal  area  in 
North  America,  represents  three  and  two  thirds  pounds  of  car- 
bonic acid  taken  from  the  air. 

It  can  make  but  little  difference  where  plants  grow;  those 
conditions  which 'are  essential  to  their  growth  most  be  met.  If 
forests  purify  the  air  about  them,  it  is  reasonable  to  suppose 
that  smaller  groups  of  vegetation  in  our  houses  will  purify  that 
about  them.  There  are  indeed  some  plants  that  revel  in  filth 
and  noisome  vapors,  but  they  are  not  such  as  will  be  found  in 
our  houses.  Modern  plants  are  many  of  them  unable  to  endure 
even  a  slight  increase  in  the  amount  of  carbonic  acid  in  the  sur- 
rounding air,  and  we  are  forced  to  suppose  that  the  plants  of  the 
coal  period  were  peculiarly  fitted  for  the  atmosphere  in  which 
they  grew.  It  has  been  found  that  many  gaseous  and  other  sub- 
stances affect  animals  and  plants  in  a  similar  manner,  and  in 
many  cases  an  atmosphere  in  which  one  will  not  thrive  is  hurtful 
to  the  other.  Many  injurious  gases  that  are  too  often  found  in 
our  dwellings  affect  plants  even  more  readily  than  they  do  man, 
so  that  to  a  certain  extent  plants  become  tests  of  the  air  we 
breathe  ;  and  when  it  is  found  that  plants  will  not  grow  in  a 
room  because  of  gas  from  chandelier  or  furnace,  it  is  surely  tnie 
that  such  rooms  are  unfit  for  man's  occupation,  and  that  they  can- 
not be  used  without  certain  injury  to  the  health.  In  greenhouses, 
where  a  large  number  of  plants  are  shut  up  in  a  small  amount  of 
air,  it  is  true  that  the  amount  of  carbonic  acid  is,  even  at  night, 
less  than  outside.  Florists,  who  spend  much  of  their  time  in 
greenhouses,  are  as  a  class  unusually  healthy,  and  sometimes 
these  people  sleep  for  weeks  in  the  greenhouse,  with  not  the 
least  evil  effect.  Physicians  who  have  had  much  experience 
among  florists  have  uniformly  testified  to  their  general  robust- 
ness.    It  is  also  a  well-known  fact  that  asthmatic  persons  often 
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find  grost  relief  as  they  entc^r  a  grecnhonsc^  and  breathe  its  air; 
•tnoQ  tlicM^  wboBf'  V     '  'tits  eomfortablt*  rcfit  eluewhere 

,Bsid  Utils  or  not  iiig  in  a  grtH?ntiouAe.     TbuH  all 

facta  at  our  comtDand  tend  to  prove  that  the  air  of  green- 
dcspite  it  ^     r   diin!j>n<*AR,  is  not    utihHiUhy,  but 

the  rtjven*  nt  vegt^tatioii  growing  in  very  moi»t 

air  ia  not  nteenmrily  so  trnwholesonii^  as  is  usually  snpfxised. 
Mr,  Bates,  in  Tho  NaturaliHi  on  the  Amuz(»n,  speaks  fif  ct-rtain 
localities  in  whirh  he  s{>ent  some  time,  where  the  air  was  as  if 
Billed  with  steam  at  times,  and  always  very  fnll  of  ai|t]roits  vapor* 
:m  're  the  vegetiitimi  was  wonilerfully  rank;  and  y**t  he 
t  I'^se  places  unusually  healthy,  free  from  many  complaints 

common  in  drier  regions  near  by.  litis  is  {perhaps  an  exception, 
rather  than  an  example  illustrating  a  genei-al  rule,  but  it  is  wurtb 
8om€  notice. 

If  house  plants  are  to  thrive,  they  must  have  abundance  of 
b  air  and  sunshine.  And  now  that  fine  window  plants  are  so 
^generally  desired,  there  is  doubtless  often  a  severe  struggle  in  the 
mind  of  many  a  housekeeper,  to  decide  whether  the  plants  shall 
suffer  and  perhaps  die,  €>r  upholstery  and  i*arpets  be  allowed  to 
fade*  The  plants  seem  usually  victorious,  the  windows  are 
opened  for  more  pure  air,  the  shutters  for  more  light,  and  the 
home  becomes  more  cheery,  attractive,  and  liealthfuL  The  air 
heated  by  stove,  furnace,  or  worse,  by  steam -pi  jh^s,  is  almost 
•ore  to  be  very  dry,  so  much  so  as  to  be  irritating  arid  hurtful  to 
the  n*8piratory  organs.  As  has  been  noticed,  the  leaves  of  plants 
ejchale  moisture,  often  to  a  considerable  amount,  and  a  dr\*  air, 
if  brought  into  contact  with  growing  plsnta,  is  furnished  with 
me  of  the  lucking  aqueous  vapor.  This  prtx*ess  is,  Ut  a  certain 
t,  self-regulating,  for  the  drier  the  air  the  more  rapid  is  tlac 
tion  front  the  leaves,  while  this  decreases  as  the  moisture 
•ir  increases.  Another  effect  which  might  have  cimsidera- 
fltSiienee  upon  greenhouse  air,  but  would  not  amount  to  much 
occupied  n>oms,  where  but  few  plants  are  ke[it,  is  their  tend- 
to  equalize  the  temperature.  In  most  cases  plants  do  not 
in  temperature  as  quickly  as  dtx^s  th«>  air  alK)ut  them,  and 
hile  the  air  grows  warmer  during  the  day,  and  is  at  its  maxi- 
mum Bt^venil  hours  before  sunset,  plants  go  on  increasing  in  tem- 
rature  for  some  hours  after  the  air  has  begun  to  grow  ccK>ler, 
d  thus  as  the  air  cools  tho  railiation  from  plants  warms  it,  while 
during  the  day  the  exhalation  of  moist nre  tends  to  cool  the  air. 
Thus  far  we   have  considered   vegetation  only  in   its  ordinary 
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growth,  but  after  this  has  continued  until  the  plant  has  sufficient 
vigor,  it  produces  flowers  and  fruit,  unless  it  belong  to  one  of 
the  lower  orders.  Now  the  usual  conditions  may  be  somewhat 
changed ;  the  temperature  of  the  plant  rises  ten  or  more  d^rees 
above  that  of  the  surrounding  air,  and  as  flowers  expand,  car- 
bonic acid  passes  off  and  oxygen  is  taken  up,  but  in  most  cases 
this  is  not  of  such  extent  as  to  be  important. 

A  greater  effect  is  that  of  the  odors  which  some  flowers  possess. 
We  have  very  little  positive  knowledge  of  the  nature  of  Uie  per- 
fumes of  flowers.    We  know  that  powerful  odors  affect  some  per- 
sons unfavorably,  at  least  at  the  time  they  are  inhaled,  causing 
nausea  and  faintness.    We  know  that  hydrocyanic  acid  and  other 
deleterious  substances  exist  in  some  odors,  but  I  believe  that  all 
odors  from  plants  which  are  known  to  contain  injurious  substances 
are  disagreeable  and  repulsive.     It  seems  possible  at  least  that 
intense  odors,  such  as  that  of  the  tuberose  or  many  lilies,  if  in- 
haled for  a  long  time  would  prove  harmful,  while  the  more  mild 
odors  are  not  so.     There  is  very  good  authority  for  the  assertion 
that  many  plants,  such  as  the  lemon,  mint,  hyacinth,  heliotrope, 
mignonette,  etc.,  when  in  bloom,  in  some  way  increase  the  quan- 
tity of  ozone  in  the  surrounding  air,  and  are  in  this  way  benefi- 
cial.    The  common  sunflower  is  said  to  be  very  useful  in  this 
way,  and  to  do  very  much  to  counteract  the  effect  of  miasmatic 
vapors  in  its  neighborhood.     Those  resinous  odors  which  come 
from  coniferous  trees  are  agreeable  to  every  one,  and  are  gen- 
erally believed  to  be  wholesome  and  remedial.     The  blue-gum 
QEucalyptus^  of   Australia   emits  camphorated   and    antiseptic 
vapors  which  have  been  found  of  great  value  in  malarial  regions. 
On  the  whole  it  seems  probable  that  the  perfumes  of  most  of 
our  house  plants  are  not  very  powerful  for  either  good  or  evil, 
but  that  they  are  quite  as  likely  to  be  beneficial  as  the  reverse. 
If  decaying  leaves  or  other  such  debris  are  allowed  to  remain  on 
the  surface  of  the  pots,  they  may  vitiate  the  air  ;  but  aside  from 
this  it  is  not  probable  that  injurious  gases  can  come  from  decom- 
posing material  in  the  earth  of  the  pots,  for  the  plant  and  the 
earth  together  act  vigorously  to  prevent  any  such  thing. 

We  conclude,  then,  that  house  plants  are  injurious  only  as  they 
increase  the  carbonic  acid  in  the  air,  and  as  they  give  out  injuri- 
ous perfumes.  We  have  found  that  the  first  of  these  effects  is 
certainly  far  more  than  counterbalanced  by  the  taking  up  of  car- 
bonic acid  and  the  throwing  out  of  oxygen,  and  the  second  is  also 
probably  fully  neutralized.     House  plants  are  positively  useful, 
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ey  pour  nquiiotiJi  vapor  into  dry  air.  as  they  demand  plenty 
flight  and  airland  on  thin  acc*ount  nuiny  a  room*  Qihorwiae  dark 
^and  tinwholoaotne^  b  well  lighted  and  airod.  One  ol  the  mott 
Brfiil  and  imprirtunt  infliienci's  of  eultiTated  plants  y«t  re- 
io  be  noticed.  Thrifty  plnnts  art*  nlwaya  beautiCiil,  and 
^glowtlt  and  development  always  instructive  and  interest* 
tig ;  and  the  constant  presence  of  such  ohjixts  in  our  homc«  ia 
Dbviously  of  very  great  value.  We  learn  to  love  a  favorite  plant, 
land  its  tnflnenc49  makes  our  lives  gentler  and  less  grc»ss  and  ma- 
erial ;  we  may  not  always  appr<M:iato  this  eff*^ct,  but  it  19  «ver 
acting  and  ever  powerf uL  Hence,  were  there  no  apiiriH^iable  [»bys* 
ical  good  to  come  fnim  the  groups  of  plants  that  are  so  com- 
monly seen  in  our  windows^  this  moral  beneBt  should  make  na 
Ee  in  every  way  their  cultivation^  and  rejoice  that  it  is 
lo  general, 
riY  c.  c.  ASaoTT    M.  o. 

I  VirniLE  the  Indians  were  in  undisturbed  possession  not  only 
:  '  *  of  the  Atlantic  ocMiat  of  North  America,  but  of  a  great  part, 
if  not  tlie  whole,  of  the  interior,  they  were  not  politically  one 
I  people,  but  dividt'd  into  many  tribes,  some  of  the^so  again  Inking 
in  league,  as  the  In^iuois  '*  nation/*  These  political  divisions 
and  subdivisions  indicate  necessarily  tlie  prevalence  of  rank,  and 
the  authority  of  certain  individuals  over  large  and  small  commu- 
nities ;  this  again  leads  to  the  necessity  of  badges,  or  insignia  of 
office.  Now  among  the  many  reliea  of  the  red  man  that  we 
gatltenr  from  our  fields  there  occur  some  specimens  which  would 
be  veritable  pozzies,  were  it  not  that  we  do  know  something  of 
the  ]Mist  history  of  the  Indians.  Among  these  peculiar  forms  is 
tbatcalled  here  a  sceptre  (Fij  ^     These  vary  much  in  out- 

I     line,  yet  preaenre  sufficient  un  y  to  warraut  our  classifying 

them  as  one  form. 

In  many  archa.^logical  works,  and  shorter  essays  on  the  relice 
^of  a  circumscribed  locality,  this  exclusively  North  Americaa  pat- 
^■im  is  called  a  perfomteil  ax,  a  term  which  for  many  reasona  I 
^■elieve  to  Iw  entirely  inapplicable  ;  for  there  has  yet  Uy  be  dis- 
^Bcnrered  a  single  specimen  that  is  adapted  to  cutting  any  sub* 
^■kance  as  hard  as  wood.  If  any  tool,  it  is  a  knife  for  skinning 
^md  allied  uses  ;  but  as  an  abundant  supply  of  stone  implemenU 
oocur,  the  world  over,  that  are  known  to  be   knives,  hatchets, 


674 


An  Ancient  Sceptre. 


[]NoT6fnb6r, 


adzes,  and  axes,  it  is  beyond  question  that  these  perforated  spec- 
imens of  stone  work  are  either  simply  ornaments  or  badges  of 
oflSee.  My  reasons  for  believing  them  to  be  the  latter  are,  as 
already  stated,  their  comparative  rarity,  the  absence  of  all  indi- 
cation of  their  having  been  put  to  any  use  whereby  portions  of  the 
surface  are  worn  or  chipped  oflp,  and  thirdly,  that  when  found  in 
graves  they  are  associated  with  other  elaborate  relics,  that  of 
themselves  give  evidence  of  the  rank  of  the  person  buried* 
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The  variation  of  form,  too,  may  be  mentioned  as  indicative  of 
the  ornamental  or  badge-like  character  of  the  implement,  the 
shape  of  the  "  wings  ''  never  approaching  a  tool-like  appearance, 
but  varying  in  the  direction  of  the  fantastic,^  so  that  many  are 
miniature  pickaxes,  or  double  picks.  On  the  other  hand,  the 
central  tube  may  be  quite  long,  and  the  broad  "  wings  "  give  the 
specimen  a  heart-shaped  outline.  Such  specimens,  however, 
may  really  not  be  sceptres,  but  winged  medicine  tubes,  that  the 
Indian  physician  used  in  sucking  or  blowing  away  the  disease 
afflicting  his  patient. 

The  specimen  here  figured  is  doubly  interesting,  from  the  fact 
that  one  portion  is  scored  with  a  series  of  notches  about  its  mar- 
gin, which  add,  I  consider,  great  weight  to  the  suggestion  that 
these  implements  are  banner-stones,  or  badges.  I  prefer  the 
term  "  sceptre."  Marginal  notches  such  as  here  shown  in  Fig- 
ure 60  are  records  of  some  one  event,  frequently  repeated ;  in 
this  case,  possibly  of  successful  wars  witli  a  hostile  tribe,  or  of 
the  personal  prowess  of  the  owner  of  the  badge.  The  additional 
ornamentation,  simulating  the  veining  of  a  leaf,  too,  may  have 
some  such  meaning. 

^  Stevens's  Flint  Chips,  American  edition,  page  506. 
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An  inteirestiiig  fact  in  relation  to  this  form  of  Indian  n^lie  is 
that  it  Is  qttite  an  ebaracteri^tic^  of  the  Mound- Uuildeni  as  of  the 
Atlantic  ooaat  natives.  As  it  is  a  [leculiar  form  of  stone  implo- 
ment,  and  not  om^  that  is  likely  to  occur  witli  two  widely  sepa- 
raUni  and  Vffry  different  races,  it  argues  a  nearer  relationship  of 
the  Mound-Buildcr  and  the  Indian  tinin  ia  supposed  by  many  to 
have  existed* 

In  the  specimen  hi*re  hgureil  ^  we  see  a  highly  poUshed  and 
nearly  symmetrical  worked  stone,  snggestivo  of  no  domestic  use, 
and  valneless  as  a  weapon  or  hunting  implement.  Its  whole  ap* 
pearance  indicati>e  that  a  vast  amount  of  labor  has  been  expended 
upon  it ;  furtliermore,  it  is  quite  elaborately  ornamented,  Agaisii 
the  perforation  shows  that  it  was  mounted  upon  a  slender  handle^ 
and  thus  wielde^l  it  becomes  intelligible  as  an  indication  of  tho 
superior  rank  of  its  possessor  —  possibly  a  veritable  s<x*ptro  in 
the  hands  of  a  prehistoric  Amtmaui  kin^;. 


THE   GREAT  SALT   LAKE   IN    FORMER  TIMES. 


B  Great  Salt  Lake  of  Utah  was  discovered  in  1BS8  by 
Captain  Bonneville,  although  bts  acooiint  of  it  was  not  pub« 
liahed  until  ten  years  later  by  Wastiington  Irving  in  The  Ad- 
Tentures  of  Captain  Bonneville,  U.  S.  A.,  in  the  Rocky  Moun- 
lis  and  the  Far  West.  It  was  more  fully  described  afterwards 
by  Fremont  and  Stansbury^  though  bat  little  light  has  beea 
thrown  upon  the  early  history  of  the  lake,  until  witliin  a  few 
years*  In  his  report  on  the  geology  of  Wyoming  and  iX>ntiguous 
Territories,  for  1870,  Dr.  F.  V,  Hayden  thus  describes  the  lake 
beds  and  appearance  of  Great  Ssdt  Lake  in  the  Quateruary 
Period :  — 

If  now  we  pass  ta  what  may  be  called  for  convenivnee  the 
rnary  period,  or  tlie  one  tliat  gradually  merges  into  Uia 
nt,  we  shall  find  that  it  presents  geological  features  of  no 
ordinary  interest.     In  de»cending  the  Wel>er  Valley,  aft^ir  we 
erge  from  the  caHon  of  the  Walisatch  range  into  the  open  val* 
of  Salt  Lake,  we  oliserve  on  eitlier  side  thick  beds  of  sand 
mrenaeeous  ehiys,  which  mu»t  have  bt^en  depoeited  in  the 
niet  waters  of  a  lake.     In  the  valley  of  Salt  Lake,  and  e^ipe* 
iy  in  that  of  the  Weber  River,  these  drift  deposits  possess  a 

*  Tbb  f|»eeitnef»  «m  fbuail  b^  Prot  S.  $w  HAJdemsn,  la  in  Utftti4  Sa  the  Soa^qo- 
itaa  KiTCf,  P«iinijlv»nis,    The  ttlatmuioD  ft  a  lepsoSsctioa  of  a  i>tB*4ik«i<-b«  ip  m 
^"hmf  to  the  ttBlbor,  ftlerrins  to  ladiao  rrlici  Smrnl  i«  Penntjlraala 
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thickness  of  several  hundred  feet,  and  of  these  materials  the 
terraces  are  formed.  Near  Salt  Lake  City,  in  digging  a  well, 
fresh-water  shells  were  found  in  these  deposits,  forty  feet  below 
the  surface ;  and  on  the  north  side  of  the  lake,  where  these  de- 
posits are  very  largely  exhibited,  the  cuts  in  the  railroad,  through 
the  gravel  and  sands,  reveal  the  greatest  abundance  of  fresh- 
water shells,  showing  that  at  this  time  the  physical  conditions 
were  unusually  favorable  for  the  existence  of  fresh-water  mollus- 
cous life.  So  far  as  I  could  ascertain,  these  conditions  do  not 
exist  at  the  present  time,  or  if  they  do,  it  must  be  only  to  a 
limited  extent.  From  these  observations  I  infer  that  a  vast 
fresh-water  lake  once  occupied  all  this  immense  basin  ;  that  the 
smaller  ranges  of  mountains  were  scattered  over  it  as  isolated 
islands,  their  summits  projecting  above  the  surface  ;  that  the 
waters  have  gradually  and  slowly  passed  away  by  evaporation, 
and  the  terraces  are  left  to  reveal  certain  oscillations  of  level  and 
the  steps  of  progress  toward  the  present  order  of  things ;  and 
that  the  briny  waters  have  concentrated  in  those  lake  basins, 
which  have  no  outlet.  The  entire  country  seems  to  be  full  of 
salt  springs,  which  have,  in  all  probability,  contributed  a  great 
share  to  the  saline  character  of  the  waters." 

Additional  information  concerning  the  geology  of  the  lake  has 
recently  appeared  in  the  report  of  Mr.  G.  K.  Gilbert,  of  Wheeler's 
Survey  of  the  Territories  West  of  the  One  Hundredth  Meridian. 
We  shall  attempt,  with  the  aid  of  liberal  extracts  from  this 
interesting  report,  to  give  some  account  of  the  ancient  history 
of  this  great  briny  lake,  which  in  past  ages  extended  over  such 
a  large  area  and  formed  one  of  a  series  of  vast  inland  lakes 
rivaling  in  size  the  present  great  lakes  of  the  northern  border 
of  the  United  States.  These  ancient  lakes  lay  in  the  depres- 
sions of  the  Great  Basin,  as  it  was  called  by  Fr^jmont,  situated 
between  the  Rooky  Mountains  and  the  Sierra  Nevada. 

The  Great  Salt  Lake  occupies  the  eastern  portion  of  the  Great 
Salt  Lake  Desert,  which  is  divided  from  the  Sevier  Desert  by  a 
series  of  low  ranges.  These  hills*  or  insular  buttes  appear  to 
have  been,  as  it  were,  submerged  beneath  a  sea  of  detritus.  "  If 
these  hidden  mountains  rise  as  high  above  their  bases  as  do  their 
neighbors  on  the  rim  of  the  basin,  we  may,  by  comparing  sum- 
mits with  summits,  learn  something  of  the  relative  depression  of 
the  rocky  bottom  of  the  basin  below  its  margin  ;  and  it  would 
appear,  judged  in  this  manner,  to  be  not  less  than  four  thousand 
feet.    And,  on  the  same  supposition,  the  desert  sediments,  which, 
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before  bnr^'tng  the  mountain  ridges,  have  filled  the  intemiediate 
valleys,  may  liavts  a  maximum  thick nena  of  five  thousand  or  six 
ihoasaod  ft^et*  Their  upper  Hurfiire,  water- laid  and  smooth,  is 
tlie  broiul  Boor  of  tho  dom;rt,  from  which  arms  sirt^tch  north  and 
aoulb  between  the  fringing  mountains.  In  longitude  Uie  plain 
a  little  over  a  hundred  miles,  and  in  latitude  a  little 
Its  general  lert^l  is  about  4200  feet  above  the  ocean,  and 
Great  Salt  Lake  probably  oecupieH  its  greatest  depresnon, 
though  lying  close  to  its  eastern  Ujrdor.  Its  surfai^  material  is 
a  fine  adh«^ive,  absolutely  sterile  oUy,  charged  with  chloride  of 
lium  and  other  soluble  salts,  tbe  deposit  from  the  last  expan- 
inon  of  the  waters  of  tbe  lake,  an  expansion  so  recent  that  the 
ch-UuBH  formed  at  its  euUnination  and  during  its  slow  subsi* 
nee  arc  perfectly  preserved  on  the  shores  of  the  desert, 
**  The  eccentric  |>ositton  of  tlie  hike  is  tn  idencw  of  the  novelty 
Elf  the  present  rehition  of  altitudes  of  different  ptirtions  of  the 
[plain,  which  ia  far  from  an  equilibrium.  Nearly  the  whole  pres- 
increment  to  tlie  desert  lli>or  comes  from  beyond  the  Wab* 
Mountains,  and  is  deposited  in  the  deltas  of  the  Jordan, 
Teber,  and  Bear  rivers,  on  the  eastern  margin  of  the  lake. 
$ince  the  lake  has  no  outlet,  but  parts  with  its  surplus  by  evap- 
Iciration,  its  area  rather  than  its  level  tends  to  eoostancy  ;  and,  as 
tbe  eastern  shore  increases,  the  water  will  rise,  pari  panu^  and 
encroach  on  tbe  western.  The  continuation  of  this  procesSt  if 
there  is  no  counter  influence,  such  as  a  secuhur  depresdon  of  tbe 
lake  baain^  will  push  the  water,  in  a  few  thousand  years,  to  the 
western  side  of  the  dessert/* 

Having  considered  the  lake  as  it  is  at  present,  let  us  look  at  its 
past  history  as  elucidated  by  Mr.  Gilbert.  He  considers,  from  a 
study  of  the  sediments  and  ancient  beaches,  that  tbe  Great  Salt 
Lake  formerly  included  the  valleys  now  oocupied  by  Sevier  and 
Utah  lakes,  and  be  calls  the  hypothetical  ancient  l)ody  of  water 
Lake  Bonneville.  "  The  most  conspicuous  traces  of  Liake  Bomi^ 
viUeare  its  shore-lines.  At  their  greatest  expanse  tbe  waters  rciie 
nearly  one  thousand  feet  above  the  present  level  of  Grt*at  Salt 
Lake,  and  at  this  and  numerous  otlier  stages  marked  their  lin* 
geriags  by  elaborate  beaches  and  terraces*  Tbeee  are  very  con* 
[•picuously  displayed  on  tlie  slopes  of  the  Wahsateh  range  near 
i^Salt  Lake,  and  on  the  rocky  islands  of  the  lake,  and  have 
tbe  attention  of  every  oViBervant  traveler  from  the 
time  of  the  explorations  of  Frdmont  and  Beckwith.  All  the 
varied  products  of  wave-work,  as  we  know  them  on  modem 
ihoreay  are  represented  and  beautifully  preserved.** 
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The  ancient  beaches,  or  "benches'*  as  the  inhabitants  call 
them,  which  indicate  the  former  levels  of  the  lake,  at  once  attract 
the  attention  of  the  traveler  soon  after  he  leaves  Ogden  for  Salt 
Lake  City.  "While  some  of  the  benches  are  better  marked 
than  others,  no  number  can  be  assigned  to  the  successive  shore- 
lines from  the  highest  to  the  modem.  Upon  gentle  slopes  many 
more  can  be  detected  than  on  steep,  and  they  are  of  all  grades 
of  distinctness.  It  is  doubtless  true  that  some,  which  are  at  cer- 
tain stations  conspicuous,  as  compared  to  others,  are  elsewhere, 
from  local  causes,  inconspicuous ;  but  there  are  two  lines  that  can, 
at  nearly  every  point,  be  recognized  as  far  more  strongly  traced 
than  any  others.  One  of  these  is  the  highest  of  all,  the  Bonne- 
ville beach.  The  other  occurs  about  three  hundred  feet  lower, 
and  this  we  have  found  it  convenient  to  entitle  the  Provo  beach, 
drawing  the  name  from  the  town  of  Provo,  on  the  shores  of  Utah 
Lake,  near  which  it  is  especially  well  exhibited.  These  tell  ub 
that,  during  the  progressive  subsidence  recorded  by  the  entire 
series,  there  have  been  two  marked  epochs,  perhaps  many  thou- 
sands of  years  in  duration,  through  each  of  which  a  constant 
water  level  was  maintained.  The  level  of  Great  Salt  Lake,  like 
that  of  other  lakes  without  overflow,  is  notoriously  inconstant, 
for  the  obvious  reason  that  it  depends  on  the  ratio  between  pre- 
cipitation and  evaporation  over  a  limited  area,  factors  which  di- 
verge, and  change  their  conditions  of  eqailibrium,  with  every 
fluctuation  of  annual  mean  temperature  or  humidity.  It  is  diflB- 
cult  to  imagine  that  so  unstable  a  climatal  equilibrium  was  main- 
tained for  the  time  that  was  consumed  in  the  production  of  either 
the  Bonneville  or  the  Provo  beach,  and,  before  we  accept  such 
explanation  of  their  origin,  we  are  led  to  inquire  whether  at 
these  levels  the  stage  of  water  was  not  regulated  by  an  overflow, 
llie  coincidence  of  one  of  the  constant  levels  with  the  highest 
water  stage  of  all  renders  the  presumption  of  an  outflow  at  that 
stage  especially  strong.  With  these  considerations  in  view,  we 
endeavored,  in  tracing  the  outline  of  the  lake,  to  discover  its 
point  of  discharge,  but  without  success.  Our  examination  was 
almost  exclusively  confined  to  the  southern  half  of  the  lake,  and 
points  to  the  conclusion  that  no  outlet  existed  toward  the  Colo- 
rado River.  At  one  low  point  of  the  southern  rim,  near  Hebron, 
Utah,  the  observation  was  not  so  complete  as  was  to  be  desired, 
and  the  question  may  be  considered  as  not  definitely  settled. 
Prof.  O.  C.  Marsh  informs  me  that  he  has  discovered,  on  the 
northern  shore  of  the  lake,  an  outlet  leading  to  the  Snake  River, 
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[but  I  am  not  aware  at  what  point,  nor  at  what  altitude.  The 
I  northern  portion  of  the  lake  area  fulk  within  tht^  iifl(I«  of  study 
k  of  the  corps  of  Mr.  King  and  Dn  Hiiyd»*ii,  and  when  tlmir  ob* 
■ervations  and  those  of  Profesttor  Marsh  shall  have  been  pub- 
li»h#»d,  the  rehition  of  thi!  bwiches  Uj  th«  outlet  r»r  outlets  will 
I  doubthiHit  bt«  known.  Meiintime  1  anticipate  thut  the  l^uvo 
1  beach^  as  well  as  the  Bonneville^  will  be  found  to  have  been  de- 
[tertnined  by  an  overflow. 

'*  The  hirgest  open  brnly  ky  over  the  Great  Salt  Lake  Desert, 

land    had  a  depth  of  about  nine  hundred   feet.     The   average 

th  of  thi'  %v!ic>l«*  wiis  not  fur  from  four  hundred  ft^it,  and  thii 

tsmo  depth  one  tliuusaud  feet.     Its  area  was    not  far   front 

h  eighteen  tfaoaaand  wjoare  miles,  being  ft  tnile  leM  thu  that  of 
Lake  Huron,  and  eight  timrs  as  great  as  Great  Salt,  UtiUi,  and 
Sevier  lakes  combined.  Its  extreme  length,  frinn  north  to  south, 
was  about  three  hundred  and  fifty  miles,  and  its  width  one  hun- 
Hdred  and  twenty-five  miles.** 

^      Mr.  Gilbert  then  deserilx^s  the  bt^U  eontaining  shnlls  deposited 

by  this  ancient  lake^  and  discusses  the  question  whether  the  lake 

was  originally  fresh  or  brackish*.     Tlio  deposits  formed   by  the 

lake  *^  are  largely   composed  of  fine,  friable,  white   oalcareous 

marlt  and  this  passes,  on  the  one  haml,  into  a  cream-eoloredt 

partly  oolitic  sand,  of  calcareous  and  silicious  grains,  feebly  ce- 

gDented  by  calcite,  and,  on  the  other,  into  an  im])alpablo  clay 

ehaiged  with  chloride  of  sodium  and  other  soluble  salts.     All  of 

tliaee  beds,  excepting  the  most  saline  of  the  elays,  are  ftiMii lifer* 

oiiai  affording,  in  great  abondance,  a  few  speoiei  of  lacustrine 

gasteropoda.*'     The  area  ooveted  by  these  beds  it  completely  dr* 

cumscribed  by  the  Bonneville  beach.     ^^Of  the  hisiory  of  the 

beach,  or,  what  is  the  same  things  of  the  hiatory  of  the  lake,  wa 

^      know  only  the  Ijisf  few  pages*     We  know  tliat  the  preeeat  \om 

H  tide  has  been  preceded  by  a  high  tide,  the  duration  of  wbteh^ 

Bjlhottffii  extended,  was  not  unlimited,  and  we  know  that  [or  a 

^PeoaipgHnatively  long  anteoedent  period  there  had  been  no  stmUiv 

flood ;  hot  we  do  not  know  that  there  were  or  were  not  earBer 

floods ;  nor  can  we  tell  how  low  waa  the  stage  from  which  thm 

water  rose  to  its  last  maximum/'   The  author  Uiinks  that  the  laka 

basin  was  filled  by  the  melting  of  glaciers.   As  regards  the  water 

of  Lake  Bonneville,  Mr.  Gilbert  seems  to  be  in  doubt  whether 

it  was  freah  or  salt,  the  eviilenoe  derived  from  both  the  (btails  and 

^nhe  beds  themselves  being  vague.     The  sheila  contained  in  the 

Hb^ds,  he  thinks,  may  have  been  borne  into  the  kke  by  etreamat 
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and  there  is  an  absence  of  any  fresh-water  mussels  (  Unio^  etc). 
"  The  salt,*'  however,  which  is  so  prominent  a  characteristic  of 
the  present  Sevier  and  Great  Salt  lakes,  and  abounds  in  all  the 
later  sediments  of  the  shrunken  ancient  lake,  is  nearly  absent 
from  the  beds  most  clearly  associated  with  the  upper  beach ;  and 
its  distribution  indicates  that  Lake  Bonneville,  if  not  perfectly 
fresh,  was  at  least  far  less  saline  than  either  Great  Salt  or  Sevier 
Lake."     Again,  farther  on,  Mr.  Gilbert  inquires  whether  "  the 
basin  contains  the  amount  of  salt  which  would  have  sufficed  to 
render  the  great  lake  briny.     The  ancient  volume  was  no  leas 
than  three  hundred  times  greater  than  that  of  Great  Salt  Lake 
(when  surveyed  by  Captain  Stansbury),  and  the  brine  of  the 
latter,  so  greatly  diluted,  would  give  only  one  thirteenth  of  one 
per  cent,  of  salt.     But  if  we  add  to  the  salt  of  Great  Salt  Lake 
that  of  Sevier  Lake,  and  the  far  greater  but  indeterminate  quan- 
tity accumulated  in  the  sediments  of  the  lower  parts  of  the  two 
deserts,  we  shall  probably  have  enough  to  give  Lake  Bonneville, 
if  it  were  undrained,  the  salinity  of  the  ocean.     In  fine,  we  are 
led  to  believe  that,  while  Lake  Bonneville  certainly  held  less  salt 
than  do  its  modern  representatives,  its  recorded  phenomena  com- 
prise no  fact  that  places  it  definitely  among  either  fresh  or  salt 
lakes."     As  bearing  on  the  question  whether  the  ancient  Bonne- 
ville Lake  was  salt,  brackish,  or  fresh,  and  whether  the  shells  in 
the  Bonneville  beds  lived  in  the  waters  of  the  lake  itself  and  not 
alone  in  the  tributary  streams,  we  may  cite  the  case  of  Lake 
Tanganyika,  whose  outlet  has    been  discovered  by  Lieutenant 
Cameron.     This  explorer  in  his  diary  ^  in  one  place  says,  "  Such 
an  amount  of  water  comes  into  the  lake,  and  there  are  no  signs 
of  change  of  level,  so  that  it  seems  impossible  to  dispose  of  all 
the   surplus    water   by   evaporation  ;    besides    which,    so   many 
streams  run  through  salt  soil  that,  if  it  were  disposed  of  in  that 
way,  the  lake  would  be  as  salt  as  brine."     Again  he  says,  "  The 
whole  country  was  at  one  time  an  enormous  lake  ;  ....  of  this 
sea,  most  probably  a  fresh-water  one,  Tanganyika,  the  Nyanzas, 
and  the  Livingstone  lakes  are  probably   the  remains.     It   may 
have  been  salt,  witness  salt  soil  of  Uvinza  and  Ugaga,  and  fresh- 
ened by  the  continual  rain-fall  of  thousands  of  years."      Farther 
on  he  says,  "  The  Lukuga  is   the  outlet  if   any  ;    it  tastes  the 
same  as  the  Tanganyika,  slightly  salt  (not  salt,  but  peculiar), 
and  not  fresh,  like  the  other  rivers." 

Have  we  not  here  a  parallel  between  the  present  Lake  Tan- 
1  Journal  of  the  Royal  Geographical  Society,  1875,  pp.  202,  210,  227. 
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ganyikii  oo  the  Africati  plateau,  with  its  outlet  the  Congo,  and 

EoaeieiU  Liiktt  Buitnovitle,  with  il^  former  oiitlt^t  ftr^winjp^  eitlier 
th  or  south  or  in  both  diriM-iions  ?  Judging  by  the  (o^il 
Us  to  abunrhmt  in  Hie  Bonneville  beda  thoy  mu»t,  it  seenis  to 
iia,  hare  lired  in  tho  lake  itself,  for  it  is  wtill  known  that  brackish 
lakes  and  inlets  gupi»ort  fresh* wat€*r  uioUuscii  and  fisih.  Is  it  not 
probable  that  the  ancient  Great  Salt  Lake  waa  once  simply  brack- 
ih,  and  that  when,  owing  to  tlu^  di^aiccation  of  the  <rontini*nt,  ita 
itlet  or  outlets   dried  up  and  the  lake  contra^ited.  it  boeame 

lually  saline? 

'4^  Q^*^^^!"*  t^>^  supposed  former  outlet  of  (trt*at  Salt  Lake,  Mr. 

;  supports  the  views  of  Professor  Marsh  and  Bnullev  that 

the  outlet  waa  towards  the  north,  into  the  Snake  River  Valley* 

rreat  Salt  Lake  was,  Mr.  Ciilbert  add^,  but  one  of  a  group,  aa 

thers  must  have  filled  the  valleys  of  tlie  (irriii  Baitin«     '*  In  the 

nt  of  tliose  which  overflowed  may  probably  be  inctudi*d  all  of 

lie  northern  tier,  borilering  on  tliv  present  drainagi^  systi'm  of 

be  Columbia  River,  and  those  which,  lying  at  the  feet  of  the 

rahsateh  range  and  the  Sierra  Nevada,  received  tlie  streams 

n\\  thorn  mounUuns.     What  we  know  of  the   Death  Valley 

^nd  other  southwesterly   basins  tends  to  show  that  they  were 

not  entirely  filled, 

*^  Of  the  interesting  groap  of  Ukes  that  along  the  biise  of  the 
ierra  Nevada  survive  the  general  desiccation,  our  route  touched 
It  one,  and  that  the  most  B<3uther]y.  Owen's  Lake  lies  in  a 
[)ugh  between  the  Sierra  Neviida  at  the  west,  and  the  Inyo  and 
ranges  at  the  east,  and  receives  jts  wati.^r  from  Owen's 
iver,  which,  rising  seventy  miles  at  tiie  north,  follows  the  trough 
i  accumulates  the  streams  from  the  mljaoent  mountains.  It 
eontiiins  a  strong  brine,  and  is  without  outlet,  but  it  is  sur- 
rounded by  ancient  beaches,  and  in  the  satids  of  the  mcmt  elo- 
^brated  of  these  are  abundant  specimens  of  ^fiO£/i>iif4a,  eeatifying 
^■ko  its  f(»rmer  freshness.  Its  ancient  area  did  not  exceed  its  mod* 
Him  by  more  than  une  or  two  times,  and  the  diannel  thnnigli 
^hrhich  its  surplus  dischai^d  is  distinctly  marked/' — A.  S,  Pack- 
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RECENT  LITERATURE. 

Orton's  Andes  and  the  Amazon.^ — This  is  the  work  of  a  natu- 
ralist as  well  as  a  traveler,  and  presents  a  lively  and,  so  fiu-  as  we  are 
aware,  an  entirely  truthful  account  of  the  wonderful  regions  on  each  side 
of  the  Andes  of  Peru.  Though  the  scientific  results  of  the  two  expedi- 
tions across  the  Andes  and  down  the  Amazons  have  been  published  else- 
where, those  of  more  popular  interest  are  introduced  into  the  narratiTe* 
The  third  edition  contains  much  new  matter,  with  a  new  map  of  the 
Maranon  region,  '*  a  vast  and  interesting  country,  most  rudely  laid  down 
on  existing  maps."  The  author  also  presents  ^  facts  illustrating  the 
commercial  resources  and  possibilities  of  the  Valley  of  the  Amazons,  a 
subject  which  is  destiued  to  arrest  the  attention  of  enterprising  men  and 
nations."  The  present  edition  has  been  prepared  by  adding  to  the  nar- 
rative of  the  expedition  of  1867  a  description  of  a  more  southerly  route- 
The  book  is  copiously  and  well  illustrated,  and  describes  a  course  of 
travel  which  will  prove  very  attractive  to  tourists. 

Wilson's  Prehistoric  Man.'  —  This  standard  book  has  passed  into 
a  third  edition,  in  which  '*  much  of  the  original  work  has  been  rewritten. 
Several  chapters  have  been  replaced  by  new  matter.  Others  have  been 
condensed  or  recast,  with  considerable  modifications  and  a  new  arrange- 
ment of  the  whole.*'  The  illustrations  are  abundant  and  excellent,  a 
number  of  new  ones  having  been  engraved  for  this  edition. 

Commendation  of  such  a  work,  so  long  and  favorably  known  to  the 
public,  is  scarcely  necessary.  A  few  points  seem  to  us  open  to  correction. 
For  example,  on  page  34  (vol.  i.)  the  author  allows  the  following  state- 
ment to  appear :  *'  Fossil  human  remains  have  also  been  recovered  from 
a  calcareous  conglomerate  of  the  coral  reefs  of  Florida,  estimated  by 
Professor  Agassiz  to  be  not  less  than  ten  thousand  years  old."  This 
estimate  is  worthless,  as  may  be  seen  by  a  note  in  the  Naturalist 
(ii.  443)  by  Count  Pourtales,  the  original  discoverer  of  the  bones.  He 
says,  "  The  human  jaw  and  other  bones  found  in  Florida  by  myself 
in  1848  were  not  in  a  coral  formation,  but  in  a  fresh-water  sandstone 
on  the  shore  of  Lake  Monroe,  associated  with  fresh- water  shells  of 
species  still  living  in  the  lake  {Pcdudina^  AmpuUaria,  etc).  No  date  can 
be  assigned  to  the  formation  of  that  deposit,  at  least  from  present  ob- 
servation. " 

Professor  Wilson  is  cautious  in  accepting  the  evidence  of  the  high 
antiquity  of  man,  rather  more  so  than  the  majority  of  leading  anthropol- 
ogists. 

*  The  Andes  and  the  Amazon ;  or,  Across  the  Continent  of  South  America.  Bv  James 
Orton.  Third  Edition,  revised  and  enlargetl,  containing  Notes  of  m  Second  Joamer 
across  the  Continent  from  Para  to  Lima  and  I^ke  Titicaca.  With  two  Maps  and 
numerous  Illustrations.     New  York  :  Harper  and  Brothers.     1876.     12 mo,  pp.  645. 

^  Prehistoric  Man.  Researches  into  the  Origin  of  Civilization  in  the  Old  and  New 
World.  By  Daniel  Wilson.  Third  Edition,  revised  and  enlarged.  With  Illustra- 
tions.   In  two  volumes.     London  :  Macmillan  &  Co.     1876.    8vo. 
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Mmemmt  0oaK«  A»ti  pAitMtumi.  ^  A  Coorte  of  FtMtk«l  limwciioa  Is  1 
vf  Biokirr^    Hj  T*  H.  Huxley,  Mtittcd  by  H.  N.  llAnin.    8«eoii4  cditkMl»  raiMta. 
tofMlon  «fiil  New  Vork  :  MioniJUn  k  Co.     1BT6.     12iiio,  p|i,  27V     tSOO. 

Uftniial  uf  th«  Vmebmtc*  of  the  Northern  VniUf^  8tJf««i,  irwliiaSng  tbc  Bbtritt 
«til  or  tilt  Uiaii«ifif>i  Rirt-r  una  North  o(  Nurtli  Cim>tmA  rihI  TrnnCMcc,  extlit»iv« 
of  MaHnt  ^p«et««.  By  l>mviii  Starr  Jordan.  CliksiO;  Jmicii,  U«a«ff.  4  Co. 
1  «:&.     1  Smo,  p\K  343.     11.00 

rt  on  the  Geologj  of  tlM  Eutem  Portioo  of  th«  IJinm  Mo«mMlitf  Mid  «  llo* 
_  of  Countrj  idjioMl  tlitrvia  With  AlUi.  By  J.  W.  l\)wtll  Waibingtoo. 
Ti^.    4U>,  pp.  sie. 

RcehcrctoiiirleiPb^ttonlncs  dtla  Digefdon  ct  iiir  k  Simeturc  ili>  TAppireii 
dlin^tif  eMi  Itt  MyiiaipoAm  do  Bolgiqoo,  Par  Fdix  Plutvaa.  Uruxollt*.  I87t. 
iio,  pp.  H, 

Horn  tor  mM  Stfer^^on  propr«  9m%  Col^opt«n»  Djrtiaddti.    Pmr  It&bi  ?\mtm^ 
1876.    Sto,  pp.  10. 

NoM  fttr  lee  Pbtfnotu^iicfl  dc  U  Digvplkia  cba  la  8kit«  Hm^rtnitfiv  (IV^i&Mdii 
I  L.|,    Pir  Ft^Hx  PlAtoAii.    Bntxdiw.     IS7<lv    9Tt>,  pp.  30. 

Proceed twg*  of  the  Diivrii|»<»n  Acidemv  of  Nxturml  ScimcM.  Vol^  i  IMT-IRTC. 
D«vtiipoit,  loim.     Avo  pp.  tlNl.     With  36  PUtia.     $t.BO. 

Reecnl  Kxpk^nitioiit  of  Moowlt  nmr  DBfcsport,  Ioiv«»  Bj  K.  J*  F«n|tthMiiMi» 
IL  D.  I  Prum  thf  Prooiodiagt  of  tbi  AineriGui  AaiodslkMSi  for  tlio  AdvenecoMai  of 
fideoce,  1*75,) 

A  Li«t  of  Onbopten  collected  hf  J.  Dviieaii  PunuuB  daring  the  Sufiimeri  of 
It73-:M  ami  &,  chiefly  in  Colorado.  Utah,  nod  Wjomuif  TerrilorW,  By  Dr.  Cymi 
Tk»aui«.  (From  the  Proeeedf»fe  of  the  D«reiiport  Acttdemy  of  NstunU  Bciea««i. 
vol*  11     DtTen port,  lows.    June,  1 87 A.    Svo,  pp.  SO. 

Eoioaiolo^«cber  Eekader  fUr  DeucechUod,  Oeticrrddi  nad  die  8eh««li  muf  das 
Jahr  1876.    Mereiiigeisobea  ron  Dr.  F.  Ketler.    Potbot.    l«7«.    Ifwo,  pp.  107. 

On  the  Aniitotiiy  attd  Hehlts  of  iY#m«  rirtnt.  By  F.  M.  Tumbnll.  (From  Ibo 
TrmnMctJom  of  the  Conneciicui  Acodemj,  vol.  Ui.  Anjrtut,  1«75.)  i^o.  pp,  IS. 
With  tbrtc  Ftetea. 

tumble*  of  a  Nflturalut  la  Egypt  aad  oilier  CoontHei.  By  J.  0.  Garaey.  Im* 
doQ  ;  Jarrold  uid  Soni.     ISiso,  pp.  907. 


GENERAL  NOTKS. 

BOTAKYJ 
ALfH^D  W.  BKWJfrrr  on  the  Growtw  or  tiik  Flower-Stalk 
or  TOK  IItacikto-  —  (Abelract  of  a  pajMtr  read  U^fure  tli«  Linnean 
Sodcly.  I^odoi),  Marehr  187*),)  In  a  paper  read  U>  ihe  uociefcy  ai  ita 
niaetbg  an  Novcmbcfr  4,  1875,  Mr.  BenneU  gave  lonii^  dctaiU  in  r^ 
ipeel  of  the  remarkabljr  rapid  growth  of  the  flowor-atalk  of  the  fiemala 
ioimr  of  Fatiunfria  $piruU$.  The  general  renalta  arrived  at  were  ihal 
iIm  greateil  **  energy  of  growth  '*  was  dkplayed  hj  tbe  apical  porlioii 
of  the  pedufide  or  that  immedtatety  beueath  tbe  flower-biifU  the  oovtrgj 
appArriiily  decreaabg  regularly  towarda  the  bate  of  the  (lowcr-«talk. 
Aa  tluB  Appeared  to  be  opposed  to  the  law  ataled  by  Saclii  aoil  othera  to 
govem  the  rate  of  growth  of  the  differtfit  anooiieiiivo  inUsmoili^fl  of  an 
aerial  stem,  he  was  anxiocia  to  ascertain  how  far  it  waa  In  aocord  with 
th«  rdative  rapidity  of  growth  of  dtflTerent  portions  of  a  ^ogle  elongated 
^  Coadaeted  by  Paor.  Q.  L.  Goodaul 
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aerial  interDode.  For  this  purpose  he  measared  the  growth  of  the 
common  peduncle  of  the  inflorescence  of  the  hyacinth,  with  the  following 
results  in  two  specimens,  one  grown  in  a  hyacinth-glass,  the  other  in 
soil  in  a  pot 

Specimen  A,  grown  in  a  hyacinth-glass.  This  was  first  measured  tt 
noon  on  February  2dd,  when  the  peduncle,  with  a  total  length  of  1.25 
in.,  was  divided  into  two  equal  portions  of  0.625  in.  At  10  A.  M.  on  the 
26th,  when  it  had  increased  to  1.55  in.,  each  of  the  two  sections  was 
again  divided,  the  length  of  the  four  portions,  proceeding  from  above 
downwards,  being  0.35,  0.4,  0.4,  and  0.4  in.  Measurements  were  made 
twice  and  sometimes  three  times  a  day  ;  and  it  was  soon  evident  that  the 
energy  of  growth  of  these  different  portions  was  very  unequal.  By  ten 
p.  M.  on  February  29th  each  of  the  three  uppermost  portions  was  still 
only  0.5  in.  long,  whilst  the  lowest  had  increased  to  1.0  in.  From  this 
time  the  increased  rapidity  of  growth  of  the  lowest  portion  was  still 
more  marked.  By  ten  p.  m.  on  March  5th  the  lengths  were  respectively 
0.9,  0.9,  0.85,  and  2.35  in.,  and  at  ten  p.  m.  on  March  1 1th,  when  the 
growth  had  finally  ceased,  the  measurements  were  1.15,  1.0,  1.0,  and 
3.45  iu.,  making  a  total  of  6.6  in.  The  following  is  a  complete  table  <^ 
the  measurements :  — 

A.  B.  C            D.  Total.  InereiM. 

Feb.  26tb,  10  A.  M 35  .4  .4  .4  1.55 

12noon .35  .4  .4             .45  1.6  .06 

lOp.  M 35  .4  .4             .5  1.65  .06 

27th,    Ip.  M 4  .4  .4             .55  1.75  .1 

10  p.  M 4  .4  .4             .55  1.75  .0 

28th,  10  A.  M 45  .4  .4              .65  1.9  .15 

3p.  M 45  .4  .4              .7  1.95  .05 

10  p.  M 45  .45  .4             .75  2.05  .1 

29th,  10  a.  M 5  .45  .45            .8  2.2  .15 

3p.  M 5  .5  .45            .95  2.4  .2 

10  p.  M 5  .5  .5  1.0  2.5  .1 

March  Ist,  10  a.  m 55  .55  .5  1.2  2.8  .3 

10  p.  M :.    .6  .55  .5  1.25  2.9  .1 

2d,  10  a.  M 65  .6  .55  1.3  3.1  .2 

6p.  M 7  .65  .55  1.35  3.25  .15 

3d,  10  a.  M 75  .65  .6  1.5  3.5  .25 

3p.  M 75  .7  .6  1.7  3.75  .25 

10  p.  M 8  .7  .6  1.9  4.0  .25 

4th,  10  a.  M 8  .75  .75  2.2  4.5  5 

10  p.  M 85  .8  .8  2.3  4.75  .25 

5th,  10  a.  M 85            .8             .8  2.8  .4.75  .0 

IOp.  M 9  .9             .85  2.35  5.0  .25 

6th,  IOa.m 95            .9              .9  2.5  5.25  .25 

IOp.  M 1.0  .9              .9  2.7  5.5  .25 

7th,  10  a.  M 1.0  .9              .9  2.75  5.55  .05 

IOp.  M 1.0             .9              .95  2.9  5.75  .2 

8th,  10  a.  II 1.05            .9  1.0  8.0  6.0  .25 

10  p.m.   1.1  1.0  1.0  3.15  6.25  .25 

9th,  10  a.  M 1.1  1.0  1.0  3.2  6.8  .05 

Up.  M 1.15  1.0  1.0  3.25  6.4  .1 

10th,  10  A.  M 1.15  1.0  1.0  3.4  6.55  .16 

IOp.  M 1.15  1.0  1.0  3.45  6.6  .05 

lltfa,  10  A.  H 1.15  1.0  1.0  3.45  6.6  .0 
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It  will  be  teen  from  the  above  table  that  bj  far  the  greatest  total 
energy  of  growth  was  displajed  by  the  lowest  of  the  four  segnienta, 
which  increased  daring  the  twelve  days  between  February  2Gth  and 
March  10th  from  0.4  to  3.45  in.,  or  7G2.5  per  cent,  of  its  original  length. 
The  next  greatest  energy,  but  at  a  great  interval,  was  exhibited  by  the 
apical  section,  which  increased  from  0.35  to  1.15,  or  228  per  cent.,  while 
the  two  central  portions  exhibite<l  the  least  activity,  increasing  only  from 
0.4  to  1.0,  or  150  per  cent,  of  their  original  length. 

Specimen  B,  grown  in  a  pot  In  the  second  example,  the  evidence 
was  still  more  conclusive  that  the  growth  of  the  peduncle  is  mainly  bas- 
ilar. On  February  26th,  the  flower-stalk,  then  an  inch  in  lengUi,  was 
divided  into  two  equal  portions  of  0.5  in.  On  the  next  day,  when  it  had 
increase<l  to  l.l  in.,  the  lowest  zone  of  0.1  in.  was  marked  off  separately. 
By  ten  p.  m.  on  February  29th  this  lowest  zone  (C-|-I>)  had  increased  to 
0.7  in.,  or  by  600  per  cent,  of  its  original  length,  while  the  two  upper- 
most zones  were  still  respectively  only  0.55  and  0.5  in.  long.  The  lowest 
aone  was  then  again  divided  into  two  portions,  the  upper  one  being  0.5 
and  the  lower  0.2  in.  long.  By  ten  p.  m.  on  March  3d  the  lengths  of 
the  four  zones,  commencing  from  the  top,  were  0.8,  0.8,  0.75,  and  0.75 
in.,  giving  a  total  of  3.1  in.  At  ten  r.  m.  on  the  7th,  the  total  length 
of  6.5  in.  was  distributed  thus:  1.6,  1.5,  1.25,  and  2.15  in.;  and  at 
ten  A.  M.  on  the  13th,  when  the  final  length  of  8.2  inches  had  been  at- 
tained, the  measurements  were  respectively  2.2,  1.75,  1.5,  and  2.75  in. 
The  following  is  the  complete  table  :  — 

A.            B.  C.  I).  Total.  Increase. 

Feb.a6th,    9  A.  M .5  .6  1.0 

IOf.m A             .6  1.0  JO 

27lh,    IP.M .6              .66  1.06  .05 

IOp.  m .5             .6  .1  1.1  .06 

28lh,    9  a.  M .6             .5  .8       •  1.2  .1 

3p.  M 6             .5  .8  1.S  .0 

IOp.  M 6             .5  .a  l.S  .0 

29th,    9A.M 66           .6  .46  1.6  .3 

IOp.  M 66            .6              .6             .2  1.75  .26 

March    Ut,  10  A.  M .66            .66            .6             .3  1.9  .16 

IOP.  M 6              .66  .66            .3  2.0  .1 

2d,    9a.  M 6             .6  .66           .4  2.16  .16 

6p.  M 66            .6              .66           .5  2.3  .16 

3d,  IOa.m .66           .56            .66           .6  2.66  .25 

dp.  M 76            .76            .65           .65  2.8  .25 

IOp.  M .8             .8  .76           .75  3.1  .3 

4th,  10  A.  M .9             .9              J  1.1  3.7  .6 

IOp.  M .9             .9              .86  1.25  3.9  .2 

5lh,  10  A.  M 1.0  1.0  1.0  1.25  4.25  35 

IOp.  M 1.05  1.1  1.1  1.25  4.5  .26 

6th,  10  a.  M 1.2  1.25  1.1  1.55  6.1  .6 

10  p.  M 1.36  1.3  1.2  1.75  6.6  .6 

7th,  10a.  M 1.6  1.6  1.25  1.85  6.1  .6 

IOp.  M 1.6  1.6  1.25  8.15  6.5  .4 

8th,  IOa.m 1.65  1.6  1.26  2.15  666  .06 

IOf.m 1.7  166  1.36  8.16  6.76  .8 
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A.  B.  C.  D.  TotaL  Uentie. 

^tb,  10A.M i..l.85  1.6  1.4  8.15  7.0  JS 

Up.  M 2.0  1.65  1.4  %M  7.4  A 

10th,  10  a.  M 2.0  1.66  1.4  2.45  7.5  .1 

IOp.  M 2.0  1.65  1.4  2.45  7.5  4) 

11th,  10  a.  H 2.0  1.65  1.45  2.55  7.65  .15 

12th,  10  A.  M 2.15  1.7  1.5  2.75  8.1  .45 

IOp.  M 2.15  1.7  14>  2.75  8.1  4) 

13th,  10  a.m.. 2.2  1.75  1.5  2.75  8.2  .1 

IOp.  M 2.2  1.75  1.5  2.75  8.2  .0 

StRFting  from  the  measurement  at  ten  p.  m.  on  Febroarj  27tli,  tlie 
lowest  of  the  three  zones,  which  then  measared  0.1  in.,  had  increased 
by  March  13th  so  as  to  make  up  the  two  zones  C  and  D  together  4.25 
in.,  or  4150  per  cent  of  its  original  length,  while  the  remainder  had 
only  increased  from  1.0  to  3.95,  or  at  the  rate  of  295  per  cent.     Again, 
starting  from  ten  p.  m.  on  March  29th,  when  the  four  zones  were  first 
marked  off,  the  ultimate  increase  of  the  lowest  was  from  0.2  to  2.75 
in.,  or  1 275  per  cent. ;  the  next  greatest  energy  was  displayed  by  the 
uppermost,  which  increased  from  0.55  to  2.2,  or  just  300  per  cent ;  next 
came  the  second  zone  irom  the  top,  which  showed  an  increase  from  0^ 
to  1.75,  or  250  per  cent. ;  and  finally  the  third  from  the  top,  showing  an 
increase  from  0.5  to  1.5  in.,  or  exactly  200  per  cent.     The  rate  of 
growth  was  again  subject  to  great  irregularities,  which  were  no  doabt 
attributable  mainly  to  changes  in  temperature.     Making  the  division  be- 
tween day  and  night  as  before  at  ten  A.  M.  and  ten  p.  m.,  the  total 
amount  of  growth  was  again  not  very  different  in  the  two ;  but  instead 
of  being,  as  in  the  previous  case,  slightly  in  favor  of  the  day,  was  rather 
more  decidedly  in  favor  of  the  night ;  of  the  6.5  in.  growth  from  Febru- 
ary 29th  to  March  13th,  3  inches  was  by  day,  and  3.5  inches  by  night 

It  will  therefore  be  seen  that,  as  far  as  these  observations  on  the  rela- 
tive growth  of  different  portions  of  the  same  internode  go,  they  are 
entirely  in  accord  with  the  statement  of  Professor  Sachs,  in  regard  to 
that  of  different  internodes  on  the  same  branch,  that  the  maximum  energy 
of  growth  is  exhibited  at  a  period  considerably  below  the  punctum  vegt- 
tationisy  though  it  is  here  much  nearer  the  base  than  in  the  cases  meas- 
ured by  Sachs.  This  brings  out  into  still  stronger  relief  the  opposite 
phenomenon  displayed  by  the  elongated  submerged  flower-stalk  of  Vol- 
lisneria,  the  energy  of  growth  of  which  is  manifested  mainly  in  the  apical 
portion.  The  elongation  of  the  peduncle  of  the  hyacinth  continues  con- 
siderably after  the  complete  expansion  of  the  flowers,  until  the  lowest 
in  the  raceme  begin  to  fade. 

These  observations  differ  in  several  points  from  those  on  the  flower- 
stalk  of  the  hyacinth  recorded  by  Miinter  in  the  Botantsche  Zeitung  for 
February  24,  1843.  He  describes  its  growth  as  not  centrifugal,  like 
that  of  most  flower-stalks,  but  centripetal ;  that  is,  it  ceases  to  grow 
first  near  the  flower  and  finally  at  the  base.  It  will  be  seen  that  Mr. 
Bennett's  two  experiments  agree  in  this,  that  while  the  energy  of  growth 
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in  ibe  ImukI  portioat  tim  mpliml  poriltin  contiiiuei  lo  grow  for 
fvry  nernrlj  or  qtiiie  &«  long.  T)ie  growth  of  lUe  flowerniUilk  of  Pelnr- 
^MPfitiuR  bo  ckttcribos,  on  tbe  other  btod,  m  otntrifagiU,  tbo  growth  of 
^«tteb  zone  eeMtng  b<»fore  the  on«f  next  above  it 

^B  With  regard  to  the  rtslnUve  amount  of  growth  hjf  dmjr  Af»d  bj  mghtt 
^■Udiiter  alio  given  no  meMuremeotJi,  bat  ftUle*  that  in  the  daytime  tlie 
^■|»1ant  grows  at  iir»t  five  timet,  then  four  timvm^  and  tlion  threo  timca 
^■•tronger  than  hy  nighL  This  diOl*r«  materialljr  from  tlie  general  law  aa 
•tAied  by  Saelu  (Text-Book,  Eugliab  oditioOy  ptqgt  74l«),  thai  ''  thu  plant 
will,  according  io  ctrcumatancea,  aotnetiiiiea  grow  more  quickly  by  day. 
by  uigliU  without  txhtbitiog  any  exactly  r^currimt  period- 
ily/'  tbo  differfnice,  howrver,  beiog  tto%*ttr  ao  gnsat  as  tliat  atate<l  by 
filtiter*     Mr,  Bt^uneii'i  ol>ttervatiofia  are  more  tu  aooordanoe  with  tbia* 

EoTANrcAL  PArsRi  IK   Rrcicbct  PitMjaDiCAi.8.—  Chmptu  rendvM^ 

|Ko«  4*     Trtkml,  Theory  of  Hetaiiior|ilioaia  of  Branchec   for    Divcno 

■"unctions.     Decainne,  Note  on   (kirda  Sinensis.     Il«ititieguy,  On  Re- 

loclion  in  VoWox<     No,  6.     Tr^iil,  On  MmUtUa^    J*  Joubert  and 

aberhuid*  On  Fermantation  in  Fmita  kt^pt  in  Carbonic  Acid.    Dtirin, 

Cellttloaio  Fermentation*     BiMiamp,  On  tbe  Microxymaj  of  Gtsr- 

Iminatiit^   Harloy  and  of  Sweet  Almondu,  as  producing   Dtajitaae  and 

Synaptuse.    No.  6,     lienatilt,  (jn  Niturapieris, 

Flora,  No.  22.     Weisii,  On  the  R<;lationa  of  Growth,  and  the  Course 

Ft bro- Vascular  Bundlt«s  in  Piperaeetr.     ( Continued  also  in  No«.  23 

25.)     No.  23.     L)e  ThUmen,  Kmigi  of  South  Africa,     Nylaodor,  On 

ertain  ychens  in  Mr.   Wrights  Cnban  ColJection  (40  new  *j>ecie8). 

Mm     Dr.  Christ,  of  Basely  Varieiiea  of  liapa.     Geheeb,  Notes  on 


Botanurhe  Z^iiunff^  No.  85,     H.  Hoflrmann,  Experimentu  in  the  Cul- 
Iration  of  Vanetiea.     (Continued  in  No.  i36.)     V.  Vesqur-Piililbgcnt 
the  Periodicity  of  the  Currents  in  Protoplasroa. 

ZOOLOGY. 

Tbe  Pilot  Fjs!I. —  Eleven  years  ago,  while  on  a  royage  from  India 
^  to  ihi*  country,  we  were  beset  by  many  calms  while  croaaiog  tbe  "*  line."* 
Qa  one  of  theae  oocaaions,  while  some  of  the  paiaeogara  were  amusing 
Ives  looking  over  the  stern  of  the  Teetel,  two  beautiful  pilot  fiKhci 
r^Naneratra  ?)  were  seen,  and  soon  after  a  portion  of  an  unuj^natly  large 
ahark.     Immediately  a  hook  baite«l  with  aall  pork  was  thrown  over* 
board.     When  it  toucbeil  the  water  these  pUol  flabet  were  seen  to  ap* 
proach  it,  and  then  euddcnly  dart  under  the  vessel.     Soon  a  very  large 
lihark  appeared  and  received  the  bait     As  soon  as  safely  secured  tbe 
I  sailors  drew  htm  on  deck.     When  a  nuitable  opportttnity  was  given  for 
I  examining  bim,  these  two  pilot  fishes  were  seen  attaebed  Io  the  body* 
[At  what   particular   portion   they  attached  tbemselvei  1  am  unable  to 
[state.     They  were  removed  and  placed  in  a  backet  of  salt  water,  where 
Libey  swam  about  as  if  nothing  had  happened. —  A.^  11*  Burmrlu 
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A  Spider  Fisherman.  —  Just  before  the  late  war  I  was  at  CoL  Oak- 
ley Bynum's  spring,  in  Lawrence  County,  Ala.,  near  the  town  of  G>art- 
land,  where  I  saw  a  school  of  minnows  playing  in  the  sunshine  near  the 
edge  of  the  water.  All  at  once  a  spider  as  large  as  the  end  of  my  finger 
dropped  down  among  them  from  a  tree  hanging  over  the  spring.  The 
spider  seized  one  of  the  minnows  near  the  head.  The  fish  thus  seized 
was  about  three  inches  long.  As  soon  as  it  was  seized  by  .its  captor  it 
swam  round  swiftly  in  the  water,  and  frequently  dived  to  the  bottom, 
yet  the  spider  held  on  to  it.  Finally  it  came  to  the  top,  tamed  upon 
its  back  and  died.  It  seemed  to  have  been  bitten  or  wounded  on  the 
back  of  the  neck  near  where  the  head  joins.  When  the  fish  was  dead 
the  spider  moved  off  with  it  to  the  shore.  The  limb  of  the  tree  from 
which  the  spider  must  have  fallen  was  between  ten  and  fifteen  feet  above 
the  water.  Its  success  shows  that  it  had  the  judgment  of  a  practical 
engineer.  —  T.  M.  Peters.  (Communicated  by  the  Smithsonian  Insti- 
tution.) 

The  Nature  op  Monads.  —  We  have  additional  discoveries  regard, 
ing  the  nature  of  monads  by  the  Russian  naturalist,  Cienkowski.  These 
organisms  are  on  the  border  land  of  the  plant  world,  and  in  some  cases 
form  protoplasmic  nets  (plasmodia)  like  the  plant  Myxomyceiet,  These 
Plasmodia  have  the  function  of  falling  apart  into  amoeba-like  forms, 
which  have  hitherto  been  regarded  as  independent  animal  organisnu; 
hence  he  thinks  that  many  Amoebae  do  not  represent  independent  forms, 
but  belong  to  the  developmental  cycle  of  other  and  plant-like  organisms. 
Among  the  monads,  Cienkowski,  according  to  a  German  correspondent 
of  Nature,  has  observed  forms  in  various  stages  of  encystment,  self- 
division,  and  formation  of  colonies.  But  the  most  remarkable  series  of 
changes  were  observed  in  Diplophrys  stercorea,  an  extremely  small  cell- 
like organism  with  a  yellow  spot  and  pseudopodia  at  two  opposite  ends 
of  the  body.  These  little  bodies,  observed  in  moist  horse-dung,  multiply 
by  division,  and  form  by  union  of  the  pseudopodia  long  strings  in  which 
separate  individuals  can  glide  to  and  fro.  "  Thus  the  boundary  lines  which 
it  has  so  long  been  usual  to  draw  between  plant  and  animal  organisms, 
and  between  the  individual  groups  of  those  lowest  forms  of  life,  appear 
more  and  more  illusory,  and  the  supposition  is  recommended  of  a  com- 
mon lowest  kingdom  of  organisms,  that  of  Protista  (Haeckel),  out  of 
which  animals  and  plants  have  by  degrees  been  differentiated." 

Mayer's  Ontogeny  and  Piiylogeny  of  Insects.^  —  "Ontogeny*' 
is  a  term  devised  by  Haeckel,  and  means  the  development  or  embryonic 
and  post-embryonic  changes  of  the  individual ;  "  phylogeny  "  corresponds 
to  its  English  equivalent,  "ancestry,"  while  the  present  essay  is  an  at- 
tempt to  explain  the  origin  and  ancestry  of  the  six-footed  insects  (Heia- 
poda)  from  embryological  and  anatomical  data.     No  new  facts,  so  far  as 

1  Ucber  Ontogenie  nnd  Phylogcnie  der  Insekten.  £ine  mkademische  Preisschrifl 
Von  Dr.  Paul  Mayer,  in^Jcna.  Jenaische  Zeitschrift  fftr  Nmtarwiuenschaft.  x.  heft 
2.    Jenm.     1876.     With  four  plates,  pp.  125-221. 
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we  are  aware,  are  presented  by  the  author,  whoae  estay  has,  apparently, 
contrary  to  usage  in  German  universities,  been  crowned  not  for  the 
orighial  work  it  contains  but  for  the  ideas  suggested  by  the  labors  of  pre- 
ceding authors. 

In  trying  to  reconstruct  the  form  of  the  primitive  insect,  Mayer  in- 
sists tliat  it  should  be  done  from  a  study  of  the  winged  adult  or  im<xgo, 
**  since  a  priori  we  cannot  know  how  far  the  form  of  the  larva  is  original 
or  secondary.'*  Other  authors  have  with  better  reasons  derived  the  an- 
cestral form  from  the  larva. 

Mayer's  ancestral  insect,  then,  which  he  calls  Proteniomon,  had  a  body 
divided  into  a  head,  tliorax,  and  abdomen,  the  latter  consisting  of 
eleven  segments,  while  there  were  six  thoracic  feet  with  five-jointed  tarsi, 
and  two  pairs  of  wings,  nine  (and  perhaps  eleven)  pairs  of  stigmata,  a  pair 
of  salivary  glands,  and  four  excretory  organs  or  Malpighian  vessels,  be- 
sides a  well-develope<l  nervous  system,  heart,  and  an  aaorta,  as  usual 
in  existing  insects. 

Tliis  hyi>othetical  Protentomon  is  derived  by  Mayer  from  the  worms,* 
in  op|>osition  to  the  suggestions  of  Fritz  Miiller  and  Brauer  that  the 
insects  originated  from  the  Crustacea.  This  worm  (1),  the  parent  of 
the  half  a  million  s|>ecies  of  insects  which  have  peopletl  the  globe 
during  the  present  and  past  ages,  was  **  an  unjoin  ted  worm,  a  common 
st  rting-point  fur  the  Tracheata  and  higher  worms,  and  also  a  near 
relation  of  the  ancestral  form  of  the  Crustacea.'*  This  worm  then  (2) 
transformed  into  a  higher  organism,  with  eighteen  joints  to  its  body 
and  at  least  fourteen  pairs  of  segmental  organs,  with  |)erhaps  aUo  a  masti- 
catory apparatus  in  the  form  of  jaws ;  and  was  perhaps  nearly  related  to 
the  existing  Aiinelitls.  (3.)  A  third  step  towards  the  insects  was  a  form 
similar  to  the  second,  but  with  ventral  and  perhaps  also  dorsal  append- 
ages on  all  the  segments ;  it  was  still  aquatic  It  transfonned  (4)  intO' 
a  worm  with  trachea*  and  with  dissimilar  segments  (the  appendages  in 
part  beginning  to  disappear).  It  lived  in  fresh  water,  and  is  called  by 
our  author  Prototracheas.  (5.)  This  Prototracheas  became  an  Archen- 
tomatif  still  aquatic,  with  six  feet,  and  clearly,  defined  head,  thorax,  and 
abdomen.  Finally  this  fifth  form  acquired  two  pairs  of  wings,  was  terres- 
trial in  its  habits,  and  became  (6)  a  Protentomon. 

The  author  then  discusses  the  ancestry  of  the  diflferent  orders  of 
insects.  It  is  noticeable  that  in  treating  of  them  he  begins  with  the 
Hymenoptera  and  ends  with  the  Neuroptera,  following  in  fact,  uncon- 
sciously, the  reviewer's  classification  proposed  in  18G'$.  The  Linnean 
Neuroptera  are,  however,  broken  up  into  several  onlers,  the  author  fol- 
lowing the  usual  German  system ;  but  Mayer  is  the  first  German  author, 
to  far  as  we  are  aware,  who  places  the  Hymenoptera  at  the  head  of 

1  This  Tiewwai  adTocatcd  bj  the  writer  (thongh  Bfsycr  does  not  mention  it)  in 
Oor  Common  In«ecU,  chmptcr  xiii.,  entitled  Ancestry  of  InaecU  (1873).  This  is 
the  more  inexcusable  since  Dr.  Majer  qaotes  from  the  essay. 
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the  insects,  and  the  Coleoptera  in  the  neighborhood  of  the  Hemipten 
and  Orthoptera,  where  they  unquestionably  belong. 

Mayer  adopts  the  suggestions  of  BUtschli  and  Semper  that  the  air^tobes 
of  insects  originated  from  the  segmental  organs  of  worms,  and,  discard- 
ing Gegenbaur's  view  that  the  air-tubes  were  at  first  internal,  closed  air- 
sacs,  he  believes  that  the  stigmata  or  breathing  holes  were  the  first  to 
be  formed.  It  may  be  objected  that  as  insects  are  already  provided 
with  renal  vessels,  it  is  not  necessary  to  suppose  that  segmental  organs 
(also  in  part  excretory)  survived  in  them,  and  the  inquiry  arises  whether 
the  air-tubes  of  insects  may  not  have  arisen  from  the  water-vascalar 
system  of  the  lower  worms,  which  communicates  with  two  or  more  ex- 
ternal openings.  In  framing  hypotheses  like  these,  one  guess  may  be 
as  good  as  another. 

The  author,  in  a  foot-note,  combats  with  considerable  unction  cor 
suggestion,  made  in  1867,  that  the  head  of  insects  consisted  of  seven 
segments.  It  may  be  observed  that  at  that  time  we  were  influenced  by 
the  prevailing  views  of  Agassiz,  Dana,  and  others,  who  regarded  the 
ocelli  and  eyes  as  homologues  of  the  limbs.  This  view  was  corrected 
in  the  Memoirs  of  the  Peabody  Academy  of  Science,  ii.  21,  1871  (a 
work  from  which  our  author  quotes),  and  also  in  several  other  places, 
including  the  Guide  to  the  Study  of  Insects,  third  edition,  1872;  and  the 
view  that  the  normal  number  of  cephalic  segments  is  four  was  at  the 
same  time  and  in  the  same  places  insisted  upon. 

Dr.  Mayer  also  quotes  us  as  believing  that  the  parts  of  the  ovipositor 
jire  not  homologous  with  the  legs,  a  view  we  suggested  in  1866,  but 
after  fresli  embryologieal  studi(;s  retracted  in  the  above-mentioned  Mem- 
oir in  1871  (which  the  author  seems  to  have  read),  and  also  in  other 
places,  notably  the  essay  on  the  Ancestry  of  Insects,  quoted  by  Mayer, 
where  the  view  that  the  ovipositor  of  the  Hymenoptera,  Hemiptera 
(Cicada),  and  Ortlioptera,  as  well  as  the  spring  of  the  Thysanura  and  the 
spinnerets  of  spiders,  are  homologues  of  the  legs  is  emphasized. 

As  regards  the  position  of  the  primitive  band  of  insects,  Mayer  ignores 
the  remarks  of  Dr.  Dohrn  on  its  significance  in  classification,  and  con- 
siders that  the  circumstance  whether  the  primitive  band  is  external  or 
floats  within  the  yolk,  is  of  much  importance,  laying  down  the  law  that 
"  insects  with  an  external  primitive  streak  are  in  general  older  than 
those  with  an  inner."  AVe  have  previously '  objected  to  Dohrn's  classifi- 
cation of  insects  into  "  ectoblasts  "  and  **  entoblasts,**  and  would  make  a 
similar  objection  to  Mayer*s  views,  since  in  weevils  (At(elabus),  abun- 
dantly proved  by  Dr.  Le  Conte  to  be  the  oldest  of  Coleoptera  (a  fact 
ignored  by  Dr.  Mayer,  whose  genealogical  tree  of  Coleoptera  represents 
the  antiquated  classification  of  this  order),  we  demonstrated  that  the 
primitive  band  is  external,  while  in  Telejthorus  it  is  internal,  though  our 

J  Embryologieal    Studies    on    Hexapo<lous   Insects.    Memoirs  of   the  Peabodj 
Academy  of  Science^  1872,  p.  15. 
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ly  Mog  bMed  on  fiicu  Qh* 


I  iPt  Ciillod  in  qufifttion  by  Dr.  Mayer,  who,  bowevc^r,  lo  iir 
tai  ne%tfr  (mblittiiBil  mtijr  obnervalioos  cm  tJio  anbnralofff 
of  ibii  or  Any  other  niiimal^  tht  tDlire  < 
MTflNi  by  pnsvioui  writers. 

Wbib  Uie  easay  is  iutereslitig  And  itiggMtive,  the  leailitii;  ideik  that 
jOAecu  flrBi  App«iirt!iil  sa  winged  orgmaiifikA  «nd  tiol ««  lanrAl 
will,  we  think,  W  foutitl    to   hmfo   no  ?»Ud    Itiuiidatioii.     We 
iiU  with  Ai  much  rriuboti  dt*riir«s  xlw  aoaloplM  from  aq  Aoeciilnil   fVi^* 
medma,  and  not  from  a  hydrft4ilie  form,  or  the  AmphlbiA 
the  taillesf  ratlicr  thmi  the  tmilod  forms,  viewi  with  which  w# 
few  sottlogiBit  would  agree. ^  A.  S.  Packauu,  Je. 
▲NTHBOFOLOOY. 
Aboriginal  (?)  Guk-Flints.  —  Among  the  ancient  ruined  building! 
Uuli  iind  Arijtonu  I  pickc*!  up  two  rurioui^  object*  of  ttone,  ibn  uie  of 
hirh  I  for  if^onie  time  wm  uimblr  to  ii<?trnTjirie,    At  flmt  I  i^iipponod  them 
have  been  arruw-poinli  or  Kcntperii  which  had  been  hrukc*ii  at  the  potnta, 
ig  the  «<iuAre  butfl,  but  on  careful  examination  I  found  that  they  had 
been  laboriou  '  'd  on  the  four  edg«%  and  from  their  gencml 

ippeftnuiee  hnd  uitt  v  ivfina  u*ed  at  gun-diuu*     In  onier  to  luitjsfy 

myself  on  thb  fioint,  I  procured  a  large  number  of  modert)  Ulnu  made  by 
Ibe  wliilen,  afid  on  oomparison  I  found  tliat  tlio  two  from  the  Weil  reaem- 
bted  them  cloiely  in  f^ise  and  *iha|M7,  only  differing  in  material  and  in  tile 
mannrr  in  wliirh  thevhiid  hern  flitketL  'nieyarr  from  one  eighth  lo  one 
rth  of  an  inch  in  thicknesi»«  nnml>t*r  one  being  thickest  at  tlic  lower  or 
ikiitg  edge  and  number  two  at  the  upper.  The  mUerial  of  nnmlier  one 
\f  fiirtbe  Hrn  1  it)  isa  light  gray  flint  with  whito  and  pink  water 

kingn.    Th  X  Liliertwo  ts  a  pink  agate  sprinklr^  with  sfie^'knand 

tches  of  re<l  moss.  Both  of  these  vmrielies  of  stone  are  fonnd  through- 
lUt  the  \Veit«and  objtxru  manufactured  from  them  are  numerous  amongst 
the  luiiis.  They  are  not  to  bo  found,  except  in  rare  cases,  tf  at  all*  in  the 
eMteni  portion  of  the  l^nitctl  States,  aud  we  may  therefore  reasonably 
•Impose  that  the  flints  were  made  on  the  Fadfie  slope*  That  sudi  ubjeete 
of  a  ctriljzed  people  alimild  oeeur  MMmg  the  rude  implements  of  an  abch 
tiffimH  mod  prehialoric  race  is  somewliat  •)<  ^specialty  when  it  hit 

hirvlolbfV  beeo  coppoeed  that  this  {mrtirtj  lO  bos  not  been  tmv* 

efied  by  whites  until  the  pa^t  ftw  yearm,  when  the  dint^lock  has  been  sia* 
pereeiled  by  the  pereitssion  at^^  'Vhk  fact,  however,  emoooc  be  fouolMd 
fbr«Uiid  Although  vre  know  that  no  o0icial  exp«^itions  have  piaiwl  tifwmt <Mi 
country,  it  is  poi^ftihte  that  hunters  or  wmndoring  scouts  may  have  dialled 
the  ruins  of  the  San  Juan  Valley.  I1ie  dtstriet  in  whidi  I  found  the 
Uinta  has  not  lieen  oeeitpied  by  Iribea  of  Indkiis  ft>r  many  yeafs,  at  k  b 
a  barren,  dry  desert,  devoid  of  water  (with  the  exoeptiofi  of  tlie  wami 
Sao  Juan)  and  almost  deatitute  of  gmss  and  wood.  It  ia,  ifufeed,  a  mat- 
ter of  doubt  whether  it  has  been  inhabited  stnce  the  diaappearanoe  of  the 
Puebla  Ilea  which  Imilt  and  oocupSed  tlie  old  hoonea  which  have  beea 
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lying  in  ruins  for  centuries.  The  fact  that  these  objects  were  disooTered 
among  arrow-heads,  pottery,  and  implements  of  undoubted  antiquity,  as- 
sociated with  no  objects  of  modern  date,  would  point  to  an  ancient  origin. 
The  flint-lock,  however,  did  not  come  into  use  until  the  middle  of  the 
seventeenth  century,  having  originated  in  France  about  the  year  1635. 
They  could  not,  therefore,  have  been  dropped  by  the  Spaniards,  who 
traveled  through  Arizona  and  New  Mexico  in  the  early  part  of  the 
sixteenth  century.  The  match-lock  was  employed  by  them  in  their  con- 
quests through  Mexico  and  the  north,  even  after  the  wheel-lock  had  been 
invented  in  Italy. 

The  two  specimens  possess  all  the  appearance  of  having  been  £sshioned 
by  the  aborigines  in  their  peculiar  manner.  It  is  not  impossible  that 
they  may  have  been  made  by  Indians  under  the  direction  of  European 
hunters  or  explorers,  and,  on  the  other  hand,  they  may  have  been  mano- 
factured  by  whites.  The  nomadic  tribes  of  the  Southwest  must  hare 
procured  arms  from  the  adventurous  pioneers  as  early  as  the  middle  of 
the  eighteenth  century,  and  flints  must  necessarily  have  been  made  by 
the  savages  as  the  first  ones  were  lost  or  broken.  Since  the  flint-lock 
has  been  out  of  use  for  many  years,  it  is  highly  probable  that  the  two 
objects  herein  described  were  dropped  where  they  were  found,  as  early 
as  the  latter  part  of  the  last  century  or  during  the  first  few  years  of  this. 
They  are  particularly  interesting,  however,  as  showing  that  the  valley  of 
the  San  Juan  River  has  in  all  probability  been  traversed  by  whites,  pos- 
sibly a  century  or  more  ago.  It  is  also  possible  that  the  flints  may  have 
been  brought  to  that  section  by  Indians  from  a  distant  locality  ;  bat  the 
first  supposition  seems  to  me  the  most  reasonable.  —  Edwin  A.  Barber. 

Anthkopological  News.  —  Twenty-eight  pages  of  Nos.  1  and  2 
of  the  j\litiheilungen  der  anthropologischen  Gesellschaft  in  Wiea  are 
taken  up  with  a  discussion  by  Ferd.  Freiherrn  von  Adrian  upon  the 
influence  of  vertical  position  on  the  earth's  surface  upon  human  settle- 
ments. The  article  is  rendered  exceedingly  valuable  by  abundant  bibli- 
ogniphical  references.  In  Revue  Scientijiqiie  for  July  loth,  M.  Paul 
Bert  handles  a  kindred  topic  in  a  contribution  entitled  *'  La  Pression  de 
I'Air  et  les  Etres  vivants.  In  the  same  number  of  the  review,  Turkish 
manners  in  1G50  are  discussed  by  a  "  traveler  from  Algeria." 

Some  light  is  thrown  upon  prehistoric  batons,  so  called,  by  a  pam- 
phlet published  in  Lyons  by  M.  F.  Chabas,  and  entitled  Sur  TUsage  dcs 
Batons  de  Main  chez  les  Hebreux  et  dans  Tancienne  Egypte.  One  of 
the  best  features  in  the  treatise  is  the  collation  of  authorities. 

M.  finiile  Guimet  has  edited  in  the  same  form  from  the  Lyons  preM 
a  tract  by  M.  Chabas  upon  the  time  of  the  Exodus.  From  numerous 
parallelisms  between  the  Jewish  Scriptures  and  the  papyri  the  learned 
author  concludes  to  place  the  Exodus  in  the  reign  of  Menephta  I.,  the 
successor  of  Rameses  II.,  of  the  XlXth  dynasty.  The  paper  was  first 
read  before  the  Academy  of  Science,  Belles- Lettres,  and  Art  of  Ljons, 
April  27,  1875. 
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The  ooDtanU  of  Not.  6  and  7  of  Materiaux  are  very  nioelj  distrib- 
uted over  the  couutries  of  Europe  in  which  archaeological  investigations 
are  in  progress.  Vladimir  de  Mainoff  contributes  an  article  upon  the 
Kourganes  (tumuli)  of  Little  Russia.  These  structures  are  the  burial- 
mounds  of  the  Severianes,  in  the  transition  period  between  the  bronze 
and  the  iron  age.  Some  of  them  contain  burials  by  inhumation,  others 
by  incineration.  In  each  of  the  two  kinds  of  Kourganes  there  is  a 
gradation  of  the  form  of  interment. 

Scandinavia  has  an  unusual  share  of  space  devoted  to  the  following 
themes :  the  State  Museum  of  History,  the  history  of  Swedish  archae- 
ological researches  ;  the  age  of  bronze  in  Northern  Sweden ;  the  antiq- 
uities of  BohuMlaen,  and,  finally,  three  very  instructive  sketches  upon 
Finnish  antiquities  and  history. 

With  reference  to  France,  we  have  a  continuation  of  the  discussion 
between  Abbe  Maillard  and  M.  Mortillet  upon  the  stratigniphical  rela- 
tion between  the  Solutrian  and  tlie  Mouhtierian  Age,  an  account  of 
prehistoric  monuments  in  different  districts  of  France,  and  a  very  valu- 
able table  of  the  number  of  stations,  grottoes,  and  dolmens  in  each  of 
the  departments. 

The  review  of  Italy  embraces  papers  relative  to  archaeological  matters 
purely.  The  only  article  relative  to  extra-European  matters  is  an  ac- 
count of  a  prehistoric  atelier  at  Ilassi-el  M*  Kaddem,  eight  kilometres 
from  the  oases  of  Ouargla.  Among  the  articles  discovered  were  arrow- 
heads, beads,  and  pottery. 

Richard  Andree  contributes  to  the  Austrian  Mittheilungen  for  Febru- 
ary, 1876,  an  article  upon  lucky  days,  lucky  meetings,  and  augury  in  the 
history  of  culture. 

We  have  in  the  first  quarterly  part  of  the  Archiv  Jur  AnthropologU 
the  usual  array  of  valuable  matter.  Dr.  Schmidt,  of  Essen,  gives  us  a 
paper  upon  the  leveling  of  the  skull.  Afler  examining  the  various 
plans  and  instruments  which  have  been  devised,  the  author  concludes 
that  tlie  level  which  brings  the  beginning  of  the  zygomatic  arches  over 
the  opening  of  the  ear  in  a  line  with  the  lower  edge  of  the  orbital  cavity, 
adopted  at  a  general  meeting  of  the  Giittingen  society,  is  the  best  hori- 
zontal, coming  the  nearest  to  the  true  physiological  horizontal,  and 
having,  of  all  the  normals,  the  greatest  stability.  Professor  A.  Eclar 
contributes  an  article  upon  the  influence  of  cranial  deformation  on  the 
volume,  position,  and  shape  of  the  brain  and  of  its  separate  parts.  The 
name  of  this  author  is  sutRcient  to  render  hi.s  work  authoritative  ujjon 
this  vexed  t{iiestion.  Professor  Ja|)etus  Steenstrup  reviews  the  question, 
**  Have  we  found  in  the  interglacial  strata  of  Switzerland  veritable  traces 
of  b«nan  beings  or  only  the  work  of  beavers  ?  *'  Wodd-cuu  of  sticks 
gnawed  by  modem  ro<lents  for  ff>od  and  for  use  are  given.  Shorter 
articles  occur  upon  the  quaternary  fauna  in  the  valley  of  the  Donau, 
upon  prehistoric  and  culture-historical  terminology,  upon  the  natives  of 
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New  Guinea  and  the  neighboring  islands,  upon  the  Wetzikon  sticks,  and 
upon  recent  anthropological  works  which  have  appeared. 

Professor  Paolo  Mantegazza  contributes  to  Archxvio  a  sixteen-page 
article  upon  the  expressions  of  grief. 

The  subsection  of  anthropology  was  organized  by  the  American  As- 
sociation at  Buffalo,  with  Lewis  H.  Morgan  as  chairman  and  Otis  T. 
Mason  as  secretary.  Professor  Morse,  in  his  address  before  Section  B, 
alluded  to  the  .eminent  labors  of  Morton,  Wyman,  and  others  in  special 
fields,  and  the  list  might  be  multiplied  by  adding  the  names  of  many  Ht- 
ing  and  dead,  who,  in  America,  have  added  materially  to  the  progress  of 
anthropology.  The  aim  of  the  subsection  of  the  American  Association 
is  to  bring  the  authors  of  these  researches  together,  and  to  make  them 
better  ac(|uainted.  It  is  earnestly  hoped  that  the  meeting  to  be  held  next 
year  at  Nashville  will  be  crowded  with  anthropologists,  specialists  in  the 
various  fields  of  descriptive  and  deductive  anthropology  of  extinct  and 
extant  races,  in  every  part  of  its  three  divisions,  of  man,  environment,  and 
culture.  —  O.  T.  Mason. 

GEOLOGY  AND  PALEONTOLOGY. 

Pal-«ontology  AND  THE  DocTRiNE  OF  DESCENT.  —  In  an  cssay 
on  the  Pliocene  fresh -water  shells  of  Southern  Austria,  by  Dr.  Neumayr 
and  Herr  Paul,  the  authors  describe  numerous  modifications  of  the  genns 
Vivipara  or  Paludina,  which  occur  in  prodigious  abundance  through- 
out the  whole  series  of  fresh-water  strata.  Of  this  genus  there  are  forty 
distinct  forms  (Dr.  Neumayr  very  properly  hesitates  to  call  them  all 
species)  which  are  named  and  described  in  this  monograph,  and  between 
which,  as  the  authors  show,  so  many  connecting  links,  clearly  illustratiug 
the  mode  of  derivation  of  the  newer  from  the  older  types,  have  been 
detected.  The  authors,  remarks  Mr.  J.  W.  Judd  in  Nature,  have  dem- 
onstrated that  the  species  with  highly  complicated  ornamentation  were 
variously  derived  by  descent  —  the  lines  of  which  are  in  most  cases  per- 
fectly clear  and  obvious  —  from  the  simple  and  unornamented  Vivipara 
achatinoides  of  the  Congerien-schichten,  which  underlies  the  Paludini 
beds.  Some  of  these  forms  have  been  regarded  as  types  of  a  distinct 
genus  (  Tulotomn)  by  Sanberger.  *'  And  hence  we  are  led  to  the  con- 
clusion that  a  vast  number  of  forms,  certainly  exhibiting  specific  distinc- 
tions, and,  according  to  some  naturalists,  differences  even  entitled  to  be 
regarded  as  of  generic  value,  have  all  a  common  ancestry.** 

Ick-Mauks  in  Nkwfoundland.  —  In  the  second  part  of  his  article 
on  Ice  and  Ice  Work  in  Newfoundland,  in  the  Geological  Magazine, 
Professor  J.  Milne  says  that  '*  the  island  itself,  its  principal  bays,  its 
mountjiins,  its  laltes  and  rivers,  its  lines  of  igneous  protrusions,  its  ice- 
grooves  and  scratciies,  and  the  general  strike  of  the  rocks,  which,  as  was 
shown  by  Jukes,  may  in  part  account  for  the  tendencies  of  the  other 
features,  have  all  been  shown  to  trend  from  about  27°  east  of  north  to 
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27**  w^t  of  iouih***     He  b«Jie?«»  tlimt  thtt  id^-mmrki  wer«  m%de  hf 

gitdflfi  nuli«r  ihfiii  by  Itofttisg  iee  f^  linni  are  itlU  a  few  linger^ 

^i&g  iopportem  of  the  icob«r|;  tlieor}  ,h  imunumling^  by  Uio  rr<ulli 

^HDf  two  nummen*  Lraveb  in  Newfoondliind,  tbe  obiervmtkiui  tuaflo  by  Uio 

^mtidera}{(niHl  duHtig  two  summers*  trsvok  idoiig  ihe  oos^t  of  hrnhntdor.  ^* 

^^K  GEOGRAFKY  AIID  £XPLOBATION« 

^P^    ExnACTB  rutin  SrAvctier't  Last  Litttkiks  rnnn  Ckktkal  Armtci* 

—  From  on«  of  the   tnmoy  f^pnn  of  Kftbiigm   wq   obtaioafl   ft  pMdng 

ghmfme  of  the  kifi^  of  mounuunft,  Gatnbftfiigftrft*  which  attalnA  aii  alti* 

^hlndis  of  between  thirieeti  tboanarii]  and  HdiN^ii  ihoiiftatid  fi^ot  nbove  lh# 

^Bfiiii*     Snow  if  fbac{iietitJy  eeeti,  though  not  perpetual.     On  lU  tummila 

BmMI  the  chtof  medieitie  meii  of  Kahfaa  Bega,  a  people  of  Kuropean 

ooiDplexion. 

Bome  hiiif-<lojEen  nf  these  people  1  have  seen,  end  at  si^t  of  tbrtn  I 
was  remiuiltxl  of  what  Ifuhamba,  king  of  Vzig^s  t(^ld  Li%nngiitotie  and 
myself  reajtecllng  white  peofile  who  live  far  north  of  hts  country.  They 
^are  a  hindsome  race,  aod  som*^  of  tht*  women  are  ftingulerly  bcautifiiU 
fieir  hair  ia  kinky,  bat  indioed  to  brown  in  color.  Their  fe^tiiraa  nre 
r«  lipe  thin,  but  their  noa«%  thoisgh  wen-«haped,  are  somewhal 
at  the  point  Several  of  thdr  detccnilanu  are^  scoiCered  through- 
out  Unyoro,  Ankori*  and  Ruanda,  and  the  royal  famity  of  the  latter 
powerful  eouutry  are  diRtinguished,  t  am  told,  by  tlicir  pale  oomplexiotifl. 
Tbe  queen  of  Sasua  Inlands,  In  the  Victoria  Nyanza,  is  a  deieetidaiil  of 
^ia  tril>t^ 

Whence  came  this  singular  people  I  have  had  no  means  of  aaoertaiji* 

Dg  except  from  the  Waganda,  who  say  that  tlie  first  king  uf  Unyofo 

\  Uiem  the  land  around  the  base  of  Gambaragara  Mountain,  wherehi 

gh  many  vicisslttidee  they  hare  oontimiKd  to  reside  for  eenturiei. 

the  approach  of  an  invading  hoAl  they  retreat  tn  tlie  fiummit  of  the 

aiaiUf  the  intense  eold  of  which  defies  the  most  determintHl  of  their 


The   geographical   knowledge  we  have  lK?en  able  to  acquire  by  our 

ible  jmah  to  the    Albert  Nyanxa  is  conAiderablc.     The  lay  of  the 

separating  the  great  reservoirs  of  the  Nile*  the   Victoria  atid 

Jberl  Kyanjcas,  the  stmctnre  of  the  mouaiatna  and  Hdgea,  and  the 

of  the  water^sheda,  and  the  course  of  the  rivera   Katonga  and 

Rasango  have  been  reiealed*     The  great  uumotaiji  Gambaragara  and 

its  aingitlar  people  have  been  diacovered*  beaidea  a  portion  of  a  gulf  of 

the  AU)ert,  whi^tli   I  have  fakon  tlie  liberty  to  caU«  in  honor  of  her 

Boyal  Highneas  Pnneeaa  BealrioB,  Bealrioa  Oulf. 

1^  TKia  golf^  almoii  a  lake  by  itself^  ta  Ibrmed  by  the  promontory  of 

^Biotigora,  which  nuia  southwest  some  ililrty  miles  from  a  point  ten  geo- 

^HnliiQel  lotles  north  of  IJotmbmIb*    Tto  eaatetii  ooaat  of  the  gulf  ia 
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formed  by  the  countries  of  Irangara,  Unyampaka,  Buhajo,  and  Mpo- 
oro,  which  coast  line  runs  a  nearly  south-southwest  coarse.  Between 
Mpororo  and  Usongora  extend  the  islands  of  the  maritime  state  of 
Utumbi.  West  of  Usongora  is  Ukonju,  on  the  western  coast  of  Lake 
Albert,  reputed  to  be  peopled  by  cannibals.  North  of  Ukooju  is  the 
great  country  of  Ulegga. 

Coming  to  the  eastern  coast  of  Lake  Albert  we  have  Ruanda  running 
from  Mpororo -on  the  east  to  Ukonju  on  the  west,  occupying  the  whole 
of  the  south  and  southeast  coast  of  Lake  Albert.  North  of  Unyam- 
paka,  on  the  east  side,  is  Irangara,  and  north  of  Ltmgara  the  district  of 
Toro.  Unyoro  occupies  the  whole  of  the  east  side  from  the  Murchison 
Falls  of  the  Victoria  Nile  to  Mpororo,  for  Unyampaka,  Toro,  Bahuja, 
and  Irangara  are  merely  districts  of  Unyoro.  The  great  promontory 
of  Usongora,  which  half  shuts  in  Beatrice  Gulf,  is  tributary  to  Kabba 
Rega,  though  governed  by  Nyika,  king  of  Gambaragara. 

Usongora  is  the  great  salt  field  whence  all  the  surrounding  countries 
obtain  their  salt  It  is,  from  all  accounts,  a  very  land  of  wonders,  but 
the  traveler  desirous  of  exploring  it  should  have  a  thousand  Sniders  to 
protect  him,  for  the  natives,  like  those  of  Ankori,  care  for  nothing  but 
milk  and  goatskins.  Among  the  wonders  credited  to  it  are  a  mountain 
emitting  **  fire  and  stones,"  a  salt  lake  of  considerable  extent,  several 
hills  of  rock  salt,  a  large  plain  encrusted  thickly  with  salt  and  alkali,  a 
breed  of  very  large  dogs  of  extraordinary  ferocity,  and  a  race  of  such 
long-legged  natives  that  ordinary  mortals  regard  Uiem  with  surprise  aod 
awe. 

After  circumnavigating  Lake  Windermere  we  entered  the  Kagera 
River,  and  almost  immediately  it  flashed  on  my  mind  that  I  had  made 
another  grand  discovery,  —  that  I  had  discovered,  in  fact,  the  true  par- 
ent of  the  Victoria  Nile. 

If  you  glance  at  Speke's  map  you  will  perceive  that  he  calls  this  river 
the  Kitangule  River,  and  that  he  has  two  tributaries  running  to  it  called 
respectively  the  Luchuro  and  the  Ingezi.  Speke,  so  wonderfully  correct, 
with  a  mind  which  grasped  geographical  knowledge  with  great  acuteness 
and  arranged  the  details  with  clever  precision  and  accuracy,  is  seriously 
in  error  in  calling  this  noble  river  Kitangule.  Neither  Waganda  nor 
Wanyamba  know  it  by  that  name,  but  they  all  know  the  Kagera  River, 
which  flows  near  Kitangule.  From  its  mouth  to  Urundi  it  is  known  by 
the  natives  on  both  banks  as  the  Kagera  River.  The  Luchuro,  or 
rather  Lukaro,  means  **  higher  up,"  but  is  no  name  of  any  river.  Of 
the  Ingezi  I  shall  have  occasion  to  speak  further  on. 

While  exploring  the  Victoria  Lake  I  ascended  a  few  miles  up  the  Kag- 
era, and  was  then  struck  with  its  great  volume  and  depth,  so  much  so 
as  to  rank  it  as  the  principal  affluent  of  the  Victoria  Lake.  Bat  in 
coming  south,  and  crossing  it  at  Kitangule,  I  sounded  it  and  found  foar- 
teen  fathoms  of  water,  or  eighty-four  feet  deep,  and  one  hundred  and 
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tmntf  yardi  wkle.  Th»  fact,  added  to  thn  detcnntsied  opinion  of  tht 
WMAwm  tJiml  the  IDigera  wu  kh  lum  of  the  Albert  N^aosii*  caused  me 
to  think  ibo  lirer  worth  eicfdoritif;.  I  knew^  la  aU  know  who  know  any* 
tfiiog  of  Africaa  googmphy,  Umt  tho  Kagorm  ooiild  not  he  an  dHoeni  of 
Lake  A]h(*rt,  hat  th^  repeaiod  sUt^aioata  to  that  effect  catued  ma  ta 
iiifpect  that  iuch  a  great  body  d  watar  could  not  ha  creatad  hy  tha 
drainage  of  Huanda  and  Kara^we;  that  il  uught  to  ha^e  tti  nooroe 
miicli  fartli.  r.  f.r  from  «omo  laka  uttuate  between  laki^A  An»r  it  unci  Tmn- 
ganyikn. 

When  1  uxplared  Lake  Windenoare  I  dkcorared,  hj  suundrng.  tiiai  a 
bad  JU1  nvcrago  depth  of  forty  faet«  and  that  tt  was  finl  and  dmsncd  by 
the  Kaj^era.  On  entering  tha  Kagera  I  stated  tliat  it  flashed  on  my 
mind  timt  th«  Kagera  was  tha  real  parant  of  Urn  Victoria  KUe ;  by 
sounding  I  found  flfty-two  feat  of  watar  tti  a  river  (ifiy  yanb  wide.  I 
prooaedtd  on  my  royage  three  days  up  the  rivrT.  and  came  to  anotbe? 
lalee  abont  nine  miles  long  and  a  mile  itt  width,  situate  on  the  rigbt  hand 
of  the  stream.  At  the  southern  end  of  the  lake«  aad  aflef  working  our 
way  thningh  two  mile«  of  papyrus,  we  came  to  the  t^and  of  Uuyamubi, 
a  mile  and  a  half  in  Knigth. 

AaoandiDg  the  highest  point  on  the  island  the  secret  of  the  Ingex!  or 
Kagera  was  revealed.  Standing  in  Uie  middle  of  the  island  I  perceived 
it  was  about  three  miles  from  the  coast  of  Karagwe  and  three  mflea 
the  coast  of  Kishakka«  we«.t,  so  that  the  width  of  the  lugeai  at  lUa 
pobit  waa  about  six  miles,  and  north  it  stretched  away  broader,  and  be- 
yond the  horison  green  papyri  mixed  with  broad  -gray  gleams  of  water 
I  cUsoorered,  tkher  further  exploriiiion,  that  the  expansea  of  papyri 
floated  over  a  depth  of  from  nine  to  fonrteen  IS^t  of  water  i  tltat  the 
papyri,  in  fSict,  covered  a  htrge  portJon  of  a  long,  shallow  bke ;  that  the 
rtrer,  though  apparently  a  mere  swift-flowing  body  of  water,  con^oed 
apparently  within  proper  hanks  by  dense,  tall  fields  of  papyri,  waa  a 
mere  current,  and  that  underneath  the  papyri  it  supplied  a  lake,  varying 
from  five  to  fourteen  miles  in  width  and  about  eighty  geograpUcal  milea 
in  leogth. 

D^oending  the  Kagera  again,  some  five  milea  from  rnyjimtibi  the 
lioat  entered  a  large  lake  on  the  left  sido,  which,  when  explun^d^  proved 
to  be  thirteen  geogrnphical  miles  in  length  by  eight  in  breadth. 

From  its  extreme  western  side  to  tlie  mainkiid  of  Karagwe  east  waa 
fourteen  miles,  eight  of  which  was  clear,  ofMO  water ;  the  other  six  were 
oovered  by  floating  fields  of  papyri,  large  roaaaes  or  inlands  of  which 
drift  to  and  fro  daily.  By  following  tliis  lake  to  its  soutliem  exlremitj 
I  penetrated  between  Bnaiida  and  Kishakka.  I  attempted  to  land  ill 
Boanda,  but  was  driven  back  to  the  boat  by  war-cries,  which  the  natrree 
aoundrd  Khrill  nnd  loud. 

Throughout  the  entire  length  (eighty  miles)  the  Kagera  maintaina 
alasoet  the  same  Tolnme  and  almost  the  same  widths  diad&arging  ita  in^ 
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plus  waters  to  the  right  and  to  the  left  as  it  flows  od,  feeding,  by  means 
of  the  underground  channels,  what  might  be  called  by  an  observer  on 
land  seventeen  separate  lakes,  but  which  are  in  reality  one  lake,  con- 
nected together  underneath  the  fields  of  papyri,  and  by  lagoon-like  chan- 
nels meandering  tortuously  enough  between  detached  fields  of  the  most 
prolific  reed.  The  open  expanses  of  water  are  called  by  the  natives  so 
many  "  rwerus  "  or  lakes ;  the  lagoons  connecting  them  and  the  reed- 
covered  water  are  known  by  the  name  of  "  Ingezi."  What  Speke  has 
styled  Lake  Windermere  is  one  of  these  rwerus,  and  is  nine  miles  in 
extreme  length  and  from  one  to  three  miles  in  width.  By  boiling  point 
I  ascertained  it  to  be  at  an  altitude  of  3760  feet  above  the  ocean  and 
about  320  feet  above  Lake  Victoria.  The  extreme  north  point  of  this 
singular  lake  is  north  by  east  from  Uhimba  south,  its  extreme  southern 
point.  Karagwe  occupies  the  whole  of  its  eastern  side.  Southwest  it 
is  bounded  by  Kishakka,  west  by  Muvari,  in  Ruanda,  northwest  by 
Mpororo,  and  northeast  by  Ankori.  At  the  point  where  Ankori  faces 
Karagwe,  the  lake  contracts,  becomes  a  tumultuous,  noisy  river,  creates 
whirlpools,  and  dashes  itself  madly  into  foam  and  spray  against  opposing 
rocks,  and  finally  rolls  over  a  wall  of  rock  ten  or  twelve  feet  deep  with 
a  tremendous  uproar,  for  which  the  natives  call  it  Morongo,  or  the 
Noisy  Falls. 

Since  I  left  Zanzibar  1  have  traveled  720  miles  by  land  and  1004 
miles  (by  computation)  by  water.  This  in  six  months  is  good  work. 
Over  one  hundred  positions  settled  by  astronomical  observations,  for 
you  must  know  that  from  the  very  day  I  got  my  commission  I  strenu- 
ously prepared  to  lit  myself  for  geographical  work,  in  order  that  I  might 
be  able  to  complete  Speke,  Burton,  Baker,  and  Livingstone's  labors, 
which  they  left  undone.  Now  Speke's  work  is  done.  What  he  com- 
menced I  have  finished.  I  do  not  know  whether  you  comprehend  the 
drift  of  this  expedition,  but  I  will  explain. 

You  must  know  that  Speke,  in  1858,  came  to  the  southwest  end  of 
Lake  Victoria,  and  from  a  hill  near  the  lake  he  discovered  the  vast  body 
of  fresh  water.  Having  gazed  his  fill  he  returned  to  England  and  was 
commissioned  to  find  its  outlet.  In  1861  and  18G2  he  marched  from 
Zanzibar  to  Ugawa,  when  he  saw  the  lake  again.  At  the  Kipon  Falls 
he  saw  the  lake  discharge  itself  into  the  Victoria  Nile,  and  went  home 
again,  imagining  that  he  had  done  his  work.  If  his  work  was  merely  to 
find  the  outlet  of  Lake  Victoria  he  completed  his  task,  but  if  his  task 
was  to  discover  the  sources  of  the  Nile  he  had  but  begun  his  work.  He 
went  away  without  discovering  the  feeders  of  Lake  Victoria,  which  in 
reality  are  the  Nile's  sources ;  extreme  southern  sources,  I  mean. 
Then  Baker  came  to  Central  Africa  and  discovered  Lake  Albert.  He 
voyaged  sixty  miles  on  the  lake,  and  he  ran  home  also  without  knowing 
anything  of  the  lake's  sources.  Burton  went  to  Taraganika,  saw  it,  and 
returned  home  without  knowing  its  extent,  outlet,  or  affluents.     Living- 
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stone  came  next  to  the  chain  of  lakes  west  of  Taraganika,  and  died 
nobly  in  harness.  Well,  we  are  sent  to  complete  what  these  scTeral 
travelers  have  be^in.  While  they  are  content  with  having  discovered 
lakes,  I  must  be  content  with  exploring  these  lakes  and  discovering  their 
sources,  and  unraveling  the  complications  of  geographers  at  home.  It 
is  a  mighty  work,  but  a  fourth  of  that  work  is  already  done. 


SCIENTIFIC   NEWS. 

—  The  Eucalyptus  or  Austmlian  gum-tree  continues  to  be  largely 
planted  in  California  not  only  for  ornamental  but  also  for  economic  pur- 
poses. A  large  forest  of  these  trees  has  been  planted  by  a  company  and 
is  situated  on  the  line  of  railroad  between  Los  Angeles  and  Anaheim. 
A  recent  htatement  of  the  company*s  affairs  shows  that  it  owns  two  hun- 
dred acres  of  fine  land,  on  which  are  houses  and  other  improvements. 
About  one  hundred  and  forty  acres  have  l>een  set  out  in  Eucalyptus,  con- 
taining about  eighty  thousuind  trees.  Of  these  some  thirty  thousand  are 
from  nine  to  fifteen  feet  high.  The  total  cost  up  to  January  1st,  includ- 
ing purchase  of  lan<l,  houses,  teams,  etc.,  is  $12,523.  The  estimated  ex- 
pense for  the  first  year,  prior  to  incor|>orating  the  company,  waa 
$12,750,  the  actual  expense  being  less  than  the  estimate.  The  present 
value  of  the  proi>erty  is  from  $40,000  to  $60,000,  and  this  at  a  total  cost 
of  $12,523.  The  remaining  sixty  acres  will  l)e  set  out  by  the  5th  of 
May,  afler  which  time  the  ex|>en8es  will  be  but  little.  At  the  start  the 
estimate*!  total  cost  for  four  years  was  $1,000  to  $20,000  or  20  jht  cent. 
of  the  capital,  which  will  be  reduced,  according  to  later  estimates,  to 
$1C,000  or  $18,000,  and  it  is  believed  that  at  the  end  of  four  years  the 
property  will  be  worth  not  less  than  $100,000.  Only  a  few  bhares  have 
change<l  hands  during  the  year,  and  these  at  an  advance  equal  to  three 
per  cent.  The  plantation  is  owned  by  seventeen  |>ersons.  Tlie  young 
trees  {Eucalyptus)  have  l)een  produced  in  greater  numbers  in  California 
the  past  season  than  ever  In^fore,  and  are  sold  by  the  nurserymen  at 
much  lower  prices  tlmn  previously,  with  an  increasing  demand. 

—  An  essay  by  Dr.  C.  F.  Liitken  on  the  fresh-water  fishes  of  Brazil, 
including  some  interesting  new  genera  and  species,  and  illustrated  with  a 
number  of  exquisite  plates  and  numerous  fine  wood-cuts,  appears  in  the 
memoirs  of  the  Uoyal  Academy  of  Copenhagen.  The  work  is  lMi8e<l  on 
collections  made  some  years  ago  by  Professor  J.  Reinhardt.  The  mem- 
oir will  prove  of  a  goo<l  deal  of  interest  to  American  ichthyologists. 

—  The  veteran  microscopist  and  naturalist,  C.  G.  Ehrenberg,  died  in 
July  last,  aged  eighty-two.  I  lis  intellectual  activity  remained  undimin- 
ishe<l  almost  to  the  last,  and  though  he  failed  to  interpret  aright  the 
structure  of  the  Infusoria,  his  zoological  and  micro-geological  works 
were  still  valuable  and  original. 

—  Messrs.  Macmillau  St  Co.  announce  as  to  be  published  in  October 
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*<  The  Atlantic  An  Account  of  the  General  Resolu  of  the  Exploring 
Expedition  of  H.  M.  S.  Challenger."  By  Sir  Wyville  Thompson,  F.  R. 
Sm  LL.  D.,  Director  of  the  Scientific  Staff  of  the  Expedition.  Two 
other  volumes  containing  the  Voyages  of  the  Challenger  in  the  Pacific 
and  South  seas  will  follow. 

—  Prof.  C.  F.  Hartt,  chief  of  the  Imperial  (Jeological  Survey  of  Bra- 
zil, was  at  last  accounts  about  sending  a  party  to  make  a  thorough  ex- 
ploration of  the  Amazonian  region  in  order  to  connect  the  work  with  hit 
more  southerly  investigations.  Mr.  O.  A.  Derby  will  be  a  prominent 
member  of  this  northern  division  of  the  survey.  At  last  accounts  Pro- 
fessor Hartt  was  engaged  in  a  careful  study  of  the  interior  of  Brazil. 

—  In  the  course  of  a  pleasant  speech  by  Professor  Huxley  on  being 
introduced  to  the  American  Association  for  the  Advancement  of  Science, 
he  said,  "It  is  popularly  said  abroad  that  you  have  no  antiquities  in 
America.  If  you  talk  about  the  trumpery  of  three  or  four  thousand 
years  of  history,  it  is  true.  But,  in  the  large  sense,  as  referring  to  timet 
before  man  made  his  momentary  appearance,  America  is  the  place  to 
study  the  antiquities  of  the  globe.  The  reality  of  the  enormous  amount 
of  material  here  has  far  surpassed  my  anticipation.  I  have  studied  the 
collection  gathered  by  Professor  Marsh,  at  New  Haven.  There  is  none 
like  it  in  Europe,  not  only  in  extent  of  time  covered,  but  by  reason  of 
its  bearing  on  the  problem  of  evolution.  Whereas,  before  this  collection 
was  made,  evolution  was  a  matter  of  speculative  reasoning,  it  is  now  a 
matter  of  fact  and  history,  as  much  as  the  monuments  of  Egypt  In 
that  collection  are  the  facts  of  the  succession  of  forms  and  the  history  of 
their  evolution.  All  that  now  remains  to  be  asked  is  how  ;  and  that  is  i 
subordinate  question." 

—  Mr.  A.  H.  Curtiss,  who  was  employed  by  the  Agricultural  Depart- 
ment to  collect  specimens  of  the  trees  of  the  Southern  States  for  the 
Centennial  Exposition,  proposes  to  commence  a  systematic  distribution  of 
Southern  plants,  and  hopes  to  receive  sufficient  aid  from  herbalists  to 
enable  him  to  travel  for  a  number  of  years  for  the  purpose  of  making 
the  sets  as  complete  as  possible.  Commencing  with  large  collections 
made  in  Florida,  Georgia,  South  Carolina,  and  other  States,  he  intends 
to  issue  three  hundred  species  each  winter,  keeping  an  exact  record  of 
all  specimens  sent  out,  so  that  those  lacking  fruit,  flowers,  etc.,  may  be 
completed  in  future  years  (without  extra  charge).  The  price  per  set 
of  three  hundred  species  will  be  $2o,  charges  for  transportation  prepaid 
by  mail  or  by  express  to  New  York.  Address  A.  II.  Curtiss,  JacksoD- 
ville,  Florida. 

—  Mr.  Edward  Newman,  of  London,  the  well-known  entomologist, 
died  June  12th  at  the  age  of  seventy-five.  He  was  editor,  at  the  time 
of  his  death,  of  the  Zoologist  and  Entomologist,  and  the  author  of  several 
popular  works  on  British  butterflies  and  moths. 

—  A  resolution  has  been  introduced  into  Congress,  according  to  Bar- 
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t  Wteki^,  (tJrrctttig  the  Hecreiurj  of  SUiU?  to  cmiM  t 
ief  bUtorj  of  tbe  »evanil  turri^js  ajitl  nxpedltions  orrlcird  iiii<)  jiros- 
•eittod  by  the  United  Stntes  during  tbe  century  juii  dt>»cHi,  incliiding 
thnsc  imdrr  tii«  dtroction  of  th©  War,  Navj,  aiid  Interior  Di^fiiirtmiuitji^ 
and  otlirr  burvutii*  An  apprQf>nation  of  $10,000  is  tuggetted  for  tho 
purpose  of  mrryitig  ibU  into  effect* 

—  Baron  von  Nolcken  liiui  ju*!  n  po  Ocnuanjr  from  Columlna 
with  ten  ihoiiftand  miicrolt^pidupteri  d  bv  him  id  tlmt  txMiiifrv. 
baakica  many  of  the  smaller  motfaft. 

—  At  a  meeting  of  thrf  Parii  Gitographir:ii  Sr  '  vf  At  _i 
Lieutenant  Wy»e  annciuncinl  to  th«»  lodptT  that  ti  ^  ;  ( \> 
iQnibiabadgnuiit^t  to  a  company  ♦represented  by  (ietierai  I'tirr,  the  priv- 
Ueg#  of  conaiructlng  a  ihip^cautil  tlirough  the  lithmon  of  Dorim.  A 
body  of  iQrireyors  would  leave  in  November,  in  order  to  make  the  flnal 
•urveyH,  ntid  hctriKted  the  enterprise  would  m#*ct  with  the  support  of  the 
internniional  comniittite  n^rently  formeii  under  tJje  prenideney  of  M*  Ao 
Leiaept.  If.  Leon  Drouillet  announcad  that  be  wai  about  to  proceed 
lo  AmcHcat  and  would  use  hin  he^t  etfc:)rt«  to  establiah  there  a  iu1>-com« 
mittee  for  the  ftcicntific  explumtion  of  the  American  inthmus.  Tlieir 
committee  intended  to  study  this  que»tloii  wltbDot  pn^ndlee^  for,  in  spite 
of  this  new  eoneession,  our  informattoii  waa  aa  yet  very  (br  fh>m  being 
complete. 

M.    Ifaynnx  dii  'Filly    read  a  fiaper   on    the  ivory    trade.      '  ! 

alone  imported  annuaJly  l,i?()0,000  poundii  of  ivoryt  and  to  ol  ^ 

€)uautity  it  was  necessary  to  kill  annually  30,000  eleplisuiUi,  and  the 
ivory  supply  of  the  whole  world  probably  caused  the  destruction  of 
100«000  elephants  annually,  and,  as  females  and  malee  were  killed  iudis- 
erimtnately,  this  animal  would  soon  become  extinrt. 

—  During  the  meetings  of  the  American  Public  Ilemltb  Association 
held  iu  Boston,  October  Vd-Gth^  Mr.  James  T.  Gardner  read  a  peper  on 
the  rel:iii(Mis  of  Topographical  Sir  <I  Mapa  to  Puhlie  Health. 
8ome  relations  of  general  climatic  r  '^  to  tbe  health  of  man  have 
long  been  recognised  i  moilem  invtssttgmtiona  have  shown  that  local 
eaniei  ftre  as  active  and  efTective  in  producing  dtteaae,  tboiagh  more  iiib> 
tie  end  obteure  in  their  operation. 

Those  ovtnca]  local  conditions  most  seriously  affecting  health  are  the 
F^eonibrmation  of  the  earth's  surface  and  its  underlying  stmeture^  yet, 
though  this  is  supported  by  ample  evidence,  the  exact  eUbcIa  pmdiioed 
*  are  Uttlt?  undemtood,  from  lack  of  facts  upon  which  to  base  conelodona* 
To  detennine  the  laws  of  action  of  the  surf^ice  structure  upon  bcaltb, 
detailed  and  exact  records  of  topography  and  geology  over  large  areas, 
and  public  health  records  of  the  regions,  are  absolutely  ooeessRry. 

The  former  class  of  facts  must  be  ascertained  by  careftil  topograptiieil 
«nd  geological  surveys,  and  registere^l  in  mapa,  which  ought  in  be  fbl* 

Kby  An  equally  accurate  sanitary  survey^  based  upon 
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Mod  constantly  referred  to  them.  In  this  manner  only  the  laws  of  the 
earth's  sarface-inflaence  and  action  upon  health  will  be  derived  from  the 
philosophkal  and  practical  study  of  facts. 

The  paper  was  discussed  by  Professor  Pickering,  who  referred  partic- 
ularly to  the  hay  fever,  and  the  immunity  therefrom  of  several  villages 
in  New  Hampshire.  The  income  brought  to  the  state  from  this  very 
fact,  he  believed,  would  pay  the  cost  of  a  state  survey. 

Dr.  T.  Sterry  Hunt  also  spoke  on  the  same  subject  He  alluded  to 
the  advantages  of  surveys  by  boring  to  such  a  depth  as  to  ascertain  the 
exact  character  of  the  underlying  soil,  and  thus  to  learn  the  conditions 
of  underground  drainage.  In  many  cases  where  this  had  been  done  it 
had  been  found  that  there  were  often,  where  it  was  to  be  least  expected, 
large  basins  in  the  underlying  floor  of  the  soil,  in  which  stagnant  waters 
collected. 

President  Rankle  thought  that  the  greatest  objection  made  by  legis* 
latures  was  apt  to  be  the  expense  of  making  them  ;  yet  he  believed  that 
the  expenses  of  the  best  topographical  surveys  would  all  be  paid  by  en- 
tirely new  industries,  which  they  would  create. 

The  subject  was  further  discussed  by  Dr.  J.  S.  Billings,  U.  S.  A.,  and 
Professor  J.  D.  Whitney,  of  Cambridge. 

Dr.  Harris,  in  behalf  of  the  committee  on  the  proposed  sanitary  surrey 
of  the  United  States,  reported  the  following  resolution  :  — 

Resolved,  That  it  is  the  opinion  of  the  American  Public  Health  Asso- 
ciation that  in  every  S,tate,  especially  the  more  populous  ones,  a  thor- 
oughly accurate  topographical  survey  is  so  essentially  necessary  as  a 
basis  of  sanitary  surveys  and  systematic  drainage,  and  also  the  most  de- 
sirable hygienic  researches  and  works  for  prevention  of  disease,  that  the 
execution  of  such  state  surveys  is  a  duty  which  should  be  undertaken 
by  the  States  as  a  duty  to  the  life  and  welfare  of  the  peoj)le. 
The  resolution  was  adopted. 

—  The  Zoological  and  Botanical  Society  of  Vienna  not  only  com- 
memorated its  twenty-fifih  anniversary  by  a  festival,  but  erected  an  in- 
tellectual monument  of  the  event  in  the  form  of  a  fine  quarto  volume  of 
monographs  on  various  zoological  and  botanical  subjects,  contributed  by 
its  leading  members.  The  volume  is  well  printed  and  illustrated  with 
twenty  plates.  Of  the  more  noticeable  zoological  memoirs  is  one  on 
the  morphology  of  the  segments  of  the  body  of  Orthoptera,  by  C. 
Brunner  von  Wattenwyl.  A.  von  Pelzeln  contributes  an  essay,  illus- 
trated by  a  map,  on  the  geographical  distribution  of  the  mammals  of  the 
Malay  Peninsula,  while  the  lizards  and  snakes  of  the  Galapagos  Islands 
are  described  by  Dr.  Steindachner,  the  seven  plates  having  been  drawn 
by  Konopicki,  whose  exquisite  work  is  well  known  to  American  zoolo- 
gists. Th(!  large  Iguana-like  lizards  {Amhlyrhynchus  cristaius  and  Con- 
olophus  subcristatus)  characterizing  these  islands  are  beautifully  figured. 
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PROCEEDINGS   OF   SOCIETIES. 

ArrALAriiiAN  Mountain  Club. — July  26th.  At  a  field-meeting 
held  in  North  Conway,  Prof.  Charles  E.  Fay,  of  TufU  College,  in  behalf 
of  Professor  E.  T.  Qniniby,  of  the  Coast  Survey,  and  a  member  of  the 
Mountain  Club,  spoke  of  recent  coast  survey  work  among  the  mountains. 

Mr.  Wm.  G.  Nowell,  of  the  English  High  School,  Ik>ston,  interested 
the  meeting  with  an  account  of  explorations  on  Mount  Adams  and  the 
opening  of  a  new  |»ath.  displaying  the  club  stamp  (A)  adopte<l  for  mak- 
ing blazes  on   trees,  and  the  club  stencil   (A.  M.  C.)  for  identifying  * 
signals  on  rocky  summits. 

Mr.  J.  liayner  Edmands,  engineer,  Boston,  exhibited  profile  views  of 
the  mountains  obtaine<l  with  the  help  of  a  camera  he  had  ingeniously 
devised.  lie  also  showe<]  an  improved  form  of  knapsack  for  Appala- 
chian travel. 

Mr.  Cr.  C.  Afann,  of  Cambridge,  showed  a  contour  map  of  the  United 
States  that  he  had  colorecl  with  much  skill,  and  thereby  illustrated  the 
height  of  mountains  improving  on  the  usual  style  of  such  illustration. 
He  enlnrgeil  on  his  theme  with  much  minuteness  and  patience  of  detiul. 

ProfeRsor  Hitchcock,  of  Dartmouth  College,  and  State  Geologist  of 
New  Hampshire,  unrolled  various  geological  charts  and  explained  the 
geological  structure  of  the  New  Hampshire  mountains. 

Professor  Pickering,  the  president,  gave  an  account  of  his  own  work 
in  determining  the  height  of  various  mountain  points,  and  then  pleasantly 
referred  to  the  controversy  prevailing  with  regard  to  the  name  of  the 
mountain  near  at  hand,  whether  Pe(|uawket,  Kiarsargc,  or  Kearsarge. 
He  said  that  the  club  greatly  desired  to  ascertain  and  recognize  the  true 
Dame  of  the  mountain,  but  not  to  invent  a  new  one  aiHl  affix  it  on  their 
own  res|H>n8ibility,  and  Rev.  Mr.  Worcester  submitted  resolutions  cov- 
ering this  point,  to  allay  any  misapprehension.  In  these  resolutions, 
which  were  ailopted.  a  desire  was  also  expressetl  to  pay  proper  regard 
to  the  local  preferences  in  any  community  as  to  the  names  of  mountains. 


SCIENTIFIC  SERIALS." 

American  Journal  of  Sciknce  and  Arts.  —  October.  On  O  ph- 
alizatiou,  by  •!.  !>•  Dana.  Part  V.  Cephalization  a  Fundamental  Prin- 
ciple in  the  Development  of  the  System  of  Animal  Life.  Geological 
Chart  of  the  United  States  east  of  the  Rocky  Mountains  and  of  Canada 
by  F.  H.  HraiHey. 

Annalks  DBS  Sciences  naturelles. — July  15th.    Recherches  st 
les  Roseau X  vasculaires  de  la  Chambre  posterieure  de  FCEil  des  Verte- 
brates, |Mir  H.  Ik;auregard. 

Monthly  Microscopical  Journal.  —  September.    A  New  Process 
1  The  articlen  cnoBcrated  under  this  head  will  be  for  the  iiioet  part  selected. 
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of  Preparing  and  Staining  Fresh  Brain  for  Microscopic  ExaminatioD, 
by  B.  Lewis.  The  Potato  Fungus ;  Germination  of  the  Resting  Spores, 
by  W.  G.  Smith.  The  Application  of  Photography  to  Micrometry,  with 
Special  Reference  to  the  Micrometry  of  Blood  in  Criminal  Cases,  by  J. 
J.  Woodward. 

The  Geological  Magazine.  —  September.  The  Climate  Contro- 
versy, by  S.  V.  Wood,  Jr.  On  a  New  [Cretaceous]  Hexactinellid 
Sponge,  by  W.  J.  Sollas.  Ice  and  Ice- Work  in  Newfoundland,  by  J. 
Milne.     On  Fossil  Fish  in  North  Devon,  by  T.  M.  Hall. 

The  Geographical  Magazine.  —  September.  Census  of  the  Brit^ 
ish  Isles,  1871.  Birthplaces  and  Migration,  by  E.  6.  Ravenstein. 
Sketches  of  Life  in  Greenland,  by  S.  N.  R.  Along  the  Turkish  Border, 
by  D.  Ker.  The  Statistical  Survey  of  India.  Stanley's  Proceedings  in 
the  Lake  Region  of  Central  Africa.     The  Sea  Level,  by  H.  P.  Malet. 

Peteumann's  geographischer  Mittheilungen.  —  June  30th. 
Die  Wirkungen  der  Winde  auf  die-  Gestaltung  der  Erde;  von  F.  Czemy, 
July  18  th.  Die  Vorgange  in  der  Ttirkei  in  ihrer  ethnographlschen  und 
geschichtlichen  Begriindung,  von  F.  Y.  Stein.  Die  geographische 
Festleguug  des  Mundungsgebietes  der  Ob  und  Jenessei  durch  Nordens- 
kjold's  Expedition,  1875 ;  mit  Karte.  Largeau's  zweite  Expedition  nach 
Rhadames  und  einige  Worte  Uber  Algerien,  von  G.  Rohlfs.  Reise  vod 
Dr.  Giissfeldt  und  Dr.  Schweinfurth  durch  die  arabische  Wtiste  vom 
Nil  zum  Rothen  Meere,  1876,  von  G.  Schweinfurth.  Prof.  Dr.  P. 
Ascherson's  Reise  nach  der  kleinen  Oase,  1876,  von  G.  Schweinfurth. 
Der  Abschluss  der  Nilquellen-Frage,  von  E.  Behm.  August  15th.  Bi- 
rometrische  Hohenbestimmuugen  in  Columbien,  vou  E.  Steinbeil.  Re- 
sultate  der  meteorol.  Beobachtungen  auf  Spitzbergeu  und  iu  Ost-Gron- 
land.  Nach  Wijkander  und  Koldervey.  Beitrag  zur  Kenntniss  der  Wind- 
verluiltnisse  in  den  Spitzbergen  umgebenden  Theilen  des  Eismeeres, 
von  Dr.  A.  Wijkander. 

Archives  de  Zoologie  exp^rimentale  et  oiNiRALE  1876.- 
No.  1.     Etudes  sur  le  Developpement  des  Molluscjues,  par  II.  Fol. 

Annals  AND  Magazine  of  Natural  History.  —  August.  Notes 
on  the  Palaeozoic  Corals  of  the  State  of  Ohio,  by  H.  A.  Nicholson. 
Septeml)er.  The  Development  of  the  Ova  of  Chthonius  in  the  Bo<ly  of 
the  Mother,  and  the  Formation  of  the  Blastoderm,  by  A.  Stecker.  De- 
scriptions and  Figures  of  Deep-Sea  Sponges  and  their  Spicules,  from 
the  Atlantic  Ocean,  dredged  up  on  Board  H.  M.  S.  Porcupine,  chiefly 
in  1869,  by  U.  J.  Carter.  On  some  New  and  Remarkable  North- Adan- 
tic  Brachiopoda,  by  J.  G.  Jeffreys.  On  the  Structure  of  the  Mouth  in 
Sucking  Crustacea,  by  J.  C.  Schiodte. 
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THE   DEVELOPMENT  OF   FLOUNDERS, 

BY   ALKXAStDKK   AUAftHlX. 

T^HE  manner  in  which  the  eyes  of  h  flounder  become  pimped  on 

^    one  side  of  the  body  ha^  iormvA  a  fertile  nabjoct  for  th<K»iie«. 

do  not  lit  prf*»rnt  pmposi*  t/>  tlimniss  th»*  (•xphuintians  gtvon  to 

unt  for  the  faet8,  but  niifrely  to  bIslX^  the  resutU  of  obAenm- 

iirnn  made  while  atudying  the  dovelopnienfc  of  a  numbi*r  of  »pe- 

of  flounders  oo  mm  on  to  our  C(i«i8tji,     In  th<^  eiuM»  of  fire  ape- 

the  passage  of  the  eye  from  one  side  to  the  other  is  not^  as 

nrgtd  by  Malm,  a  mm  pie  tendency  of  the  eye  of  tbo  ^*  blind  «ido  *^ 

(the  side  upon  which  the  flounder  liet*)  tii  tuni  towards  the  Ugh! 

ami  thu.s  c^irry  th<i  surrounding  parts  of  the  head  with  it.     Tbo 

eye  phiced  on  the  blind  itide  actually  tnivff*li4  fmm  it«i  original 

ilaee  (symmetrical  with  the  eye  of  the  opposite  side)  frontwards 

upwardai  on  the  blind  sides  rt«orbing  the  ti8SU(*s$  in  its  way, 

ttmoes  forming  behind  ;  there  follows  this  movement  of  trans^ 

tion  a  certain  amount  of  torsion  of  the  whole  of  the  frontal  part 

the  head,  which  isouimenees  only  after  the  eye  of  the  Idind 

ide  has  nearly  peached  the  upper  edge  of   that  side,  cjuit*^  a 

stance  in  advance  of  its  primitive  petition.     This  torsion  of 

tjikea  place  moat  reiulily,  oc^curring  as  it  does  during  a 

when  the  whole  bony  fabric  of  the  skull  is  still  eartUagi- 

nOQS,  and  it  is  the  torsion  which  ends  in  bringing  the  eye  to  the 

posito  side.     In   four  of  these  speciea  of  flotinders  the  dorsal 

lid  not  at  that  young  stage  extend  to  the  posterior  edge  of  the 

orbit  of  the  eye  coming  from  the  blind  side. 

In  another  species,  after  the  eye  had  thus  by  the  ftame  procetn 
of  transhitiou  and  of  torsion  been  brought  fn>m  the  one  side  to 
the  other,  the  dorsal  fin  gradually  extended  beyond  the  ante^ 
rior  edge  of  the  orbit  of  this  eye.  TbU  young  flounder  thus  soon 
preiHsuted  a  stage  in  which  the  eye  from  tlie  blind  side  appeared 
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to  have  passed  through  the  head  between  the  frontal  bone  and 
the  base  of  the  anterior  rays  of  the  dorsal  fin.     As  I  had,  however, 
followed  the  whole  development  in  living  specimens,  I  knew  from 
actual  observation  that  the  mode  of  transfer  of  the  right  eye  had 
been  identical  with  that  of  the  preceding  species.     These  obser- 
vations thus  far  confirm  in  the  main  Malm's  explanation  of  the 
development  of  young  symmetrical  flounders  into  the  well-known 
older  stages.     To  my  great  astonishment,  therefore,  I  captured 
one  day  a  number  of  flounders  (about  an  inch  in  length)  closely 
allied  to  the  Plagusice  of  Steenstrup,  the  so-called  Bascania  of 
Schiodte  ;  they  were  so  perfectly  transparent  that  they  seemed 
the  merest  film  on  the  bottom  of  the  glass  vessel  in  which  they 
were  kept.     They  were  still  entirely  symmetrical,  the  eyes  w^ell 
removed   from  the  snout,   with  a  dorsal  fin    extending  almost 
to  the  nostril,  far  in  advance  of  the  anterior  edge  of  the  orbits 
of  the  eyes.     They  were  of  course  at  once  set  down  (from  their 
size)   as  belonging  to  a  species  of  flounder  in  which   the  eyes 
probably  remained  always  symmetrical,  and  I  prepared  to  watch 
its  future  development.     It  was  therefore  with  considerable  in- 
terest that  I  noticed,  after  a  few  days,  that  one  eye,  the  right, 
moved  its  place  somewhat  towards  the  upper  part  of   the  body, 
so  that  \yhen  the  young  fish  was  laid  on  its  side,  the  upper  half 
of  the  right  eye  could  be  plainly  seen,  through  the  perfectly  trans- 
parent body,  to  project  above  the  left  eye.     The  right  eye  ( as  is 
the  case  with  the  eyes  of  all  flounders),  being  capable  of  very  ox- 
tensive  vertical  movements,  through  an  arc  of  nearly  1^0^,  roiiKl 
thus  readily  turn  to  look  through  the  body,  above  the  left  eye,  and 
see  what  was  passing  on  the  left  side,  the  right  eye  being  of  course 
useless  on  its  own  side  as  long  as  the  fish  lay  on  its  side.     I  may 
mention  here  that  this  young  flounder,  until  long  after  the  right  eye 
came  out  on  the  left  side,  continued  frequently  to  swim  vertically, 
and  that  for  a  considerable  length  of  time.     This  slight  upward 
tendency  of  the  right  eye  was  continued   in   connection  with  a 
motion  of  translation  towards  the  anterior  part  of  the  head  till 
the  eye,  when  seen  through  the  body  from  the  left  side,  was  en- 
tirely clear  of  the  left  eye,  and  was  thus  placed  somewhat  in  ad- 
vance and  above  it,  but  still  entirely  in  the  rear  of  the  base  of  the 
dorsal  fin  extending  to  the  end  of  the  snout.     What  was  my  as- 
tonishment   on    the    following    day,  on  turning  over  the    young 
flounder  on  its  left  side,  to  find  that  the   right  eye   had  actually 
sunk  into  the  tissues  of  the  head,  penetrating  into  the  space  bi*- 
tween  the  base  of  the  dorsal  fin  and  the  frontal  bone,  to  such  an 
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fish  was  twimming  vertically*     Whilo  tht^  yonrig  flounder  lay  ott 

its  »iiflv*,  the  right  r\'e  wiu  iMatrntantty  uihmI  In  looklni^  s*  '    the 

bixly,  and  coakl  evidently  se«  GXtreintdy  well  all  i\u\r         .  ^  hustt 

m  the  left  »ido.     On  ih«  fol lowing  day  Uio  ityo  hiul  pnidird  iiB 

ray  ?itiU  further  through,  »o  that  a  small  ojioning  now  appeared 

;»ppo^it4i  it,  on  the  left  side,  through  which  the  right  eye  eoiild 

now  nee  dlreetly«  the  ongiriul  opening  on  the  right  tid«s  boing 

llinoHt  entirely  cloned*     Soon  after,  this  new  opening  on  the  left 

iicreaaed  graduaUy  in  size,  the  right  eye  pushing  its  way  luoru 

tid  tnort^  to  the  siirfiu'e  and   finally  looking  outward  on  th«  left 

ide  with  as  much  freeilom  as  the  eye  originally  on  the  left  ;  the 

[)|>entng  of  the  right  side  luiving  pt*rniunently  eloaecL     I  have  thus 

II  one  ariil  the  same  specimen  U^en  able  to  follow  the  pitHsagtf  of 

^lie  eye  from  the  right  side  to  the   left  through  the  integuments 

'Vif  the  head,  between  the  base  of  the  dorsal  fin  and  the  frontul 

biin«\ 

This  oh*t*rvation  leads  tf»  somewhat  dilTiTent  conelusions  from 
tiose  of  SteeuHtrup,  who  thought  he  could  prove  (from  an  examina* 
ion  of  niooholic  «p<^?imens)  that  the  eye  fn>m  the  right  side  passi^d 
inder  the  frontal  bone.  This  is  evidently  not  the  case  here,  the 
Bye  passing  round  it,  there  being  only  a  very  slight  torsion  of  the 
rontid  in  this  young  stiigc*  Altliough  at  first  ghiuee  this  appears 
|.liadieally  a  different  method  of  transfer  of  the  eye  from  the  one 
ibed  above,  yet  if  the  dorsal  fin  had  not  extended  beyond 
^POiterior  eilge  of  the  right  orbit  ihn  proce^iis  would  have  been 
the  same,  as  is  readily  seen,  I  hope  soon  to  give  full  details,  with 
illustrations,  of  the  process  of  transfer  of  tlu%  eye  in  its  different 
stages,  in  a  |xiper  I  am  preparing  on  the  youn^  stag^e*!  nf  a  few 
of  our  bony  marine  fishes. 

But  while  I  liavit  thus  bt^en  able  tn    it         rji  t>y  sn  |i  m  iiving 

I      apecimens  the  trunnfer  of  the  eye  fr*  ni  *  jsh  ?^ide  to  the  other,  I 

^■^n  give  no  explanation  of  the  cniiso  whieh  compels  flounders  to 

^■ie  on  their  side.     The  explanations  usually  given  are  not  satis- 

^Hactory.     For  the  great  depth  of  the  body,  the  position  of  the  dor* 

^■pal  and  of  the  ventral  fins,  the  undulating  mode  of  swimming, -« 

all  these  are  so  many  euum*8  sp4*cially  adapted  to  enable  them  to 

swim  to  a  vertical  prksition.     In  faeti  they  alwnys  swim  v*»rtii^lly 

in  young  stages,  wlien  their  capacity  for  vertical  support  is  in- 

^rtnitely  teas  than  when  they  c?ommenee  to  lie  on  one  side. 

L 
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The  rapidity  with  which  the  young  flounders  adapt  themselves 
to  the  color  of  the  ground  upon  which  they  are  placed  is  marvel- 
ous. In  one  of  the  species  the  red,  yellow,  and  black  pigment 
cells  were  brought  into  the  proper  combination  and  prominence 
with  such  rapidity  that  it  seemed  hardly  credible  that  the  same 
fish  could  assume  such  different  hues  in  so  short  a  time.  The  size 
and  number  of  these  pigment  cells,  however,  readily  account  for 
all  this. 

The  young  of  this  transparent  flounder  do  not  invariably  lie 
down  on  the  right  side;  it  seems  almost  a  matter  of  chance  which 
side  they  choose.  Out  of  fifteen  specimens  eight  lay  down  on 
the  left  and  all  died  without  being  able  to  accomplish  any  part  of 
the  transfer  of  the  left  eye  to  the  right  side,  although  they  lived 
quite  long  enough  for  the  other  seven,  which  turned  down  on  the 
right  side,  to  accomplish  the  transfer,  or  nearly  so.  This  in- 
capacity may  account  for  the  rarity  of  sinistral  forms  of  floun- 
ders, and  vice  versa.  In  the  other  species  mentioned  above,  all 
the  young  I  have  had  occasion  to  keep  alive  turned  down  on 
the  proper  side  for  a  successful  transfer  of  the  eye.  I  may  also 
mention  here  that  at  a  certain  stage  of  growth  of  our  Ctenolahrui 
the  young  show  a  very  decided  tendency  to  lean  on  the  right  side. 
This  is  even  seen  in  fully  grown  specimens,  in  the  peculiar  slant- 
ing position  often  taken  by  individuals  when  they  approach  an 
obstacle. 


THE    FORMER   RANGE   OF   SOME   NEW   ENGLAND 
CARNIVOROUS   MAMMALS. 

BY    J.    A.    ALLEN. 

npHE  geographical  range  of  tlie  larger  mammals  of  New  En- 
-*-  gland  is  well  known  to  have  been  much  more  extended 
formerly  than  it  is  at  present.  Not  only  have  most  of  the  larger 
species  greatly  decreased  in  numbers  throughout  the  more  thickly 
settled  portions  of  the  Eastern  States,  but  not  a  few  have  be- 
come extirpated  over  regions  where  they  were  formerly  abundant. 
This  restriction  of  range  and  numerical  decrease  are  obviously 
due  to  man's  agency.  Most  of  the  carnivorous  species  existed  in 
such  numbers  at  the  time  of  the  first  settlement  of  the  country 
by  Europeans  that  their  presence  was  a  great  check  upon  the 
rearing  of  stock,  and  even  a  source  of  danger  to  human  life. 
Hence,  naturally,  an  exterminating  warfare  was  speedily  begun 
upon  them,  which  was  stimulated  by  the  offer  of  rewards  by  the 
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^k>cal  autlioritieii  for  their  di^fttriictioii.  A»  1  have  elsewhere  shown,* 
tlio  money  paid  for  the  destructioii  of  noxious  animals  often 
amounti'd  to  a  very  large  draft  upon  the  treasnrieii  of  the  diflfer* 
ent  towna,  in  some  instanres  ni!arly  equaling  the  amount  ex]>ended 
for  all  other  purjiowes.  The  offer  of  rewanU  for  their  enptnre 
proved,  as  was  intended,  a  great  incentive  to  their  <lef4tmrtion, 
but  winee  many  of  tho  carnivorous  sptsL'itw  yieldiHl  also  products 
of  a  higli  ccunniercrai  value,  they  w«r«  likewis*^  eag<*rly  pursued 
for  their  furs.  In  the  case  of  the  beaver,  the  fiaher,  the  sable, 
and  the  niuKk-rat,  the  di^mandK  of  the  fur  tnulc  alone  temled  to 
the  rapid  decrease  of  a  few  sj^eeies  not  among  the  legjilly  pn>- 
scribed.  The  different  species  of  the  deer  family  were  hunted 
Kith  for  their  flegh  and  for  their  skins.  Add  to  these  incentivea 
the  pleaanres  of  tlie  chase,  which  to  a  large  class  of  sportsmen  are 
a  more  satisfactory  reward  than  tta  more  tangible  prfnlurts,  and 
the  almost  incredibly  rapid  decrease  of  many  species  n<*c  <1  V>e  no 
lon^r  a  subject  of  surprise. 

The  early  ficcounts  of  the  exploration  and  «iett1einent  of  New 
England  abound  with  references  to  the  alnindance  of  the  game 
animals  of  the  c^mntry,  and  furnish  rrliabl©  evidence  of  the  for* 
mer  more  extended  range  of  many  of  the  spt^nes  and  the  much 
greater  abundance  of  all*     The  woods  are  often  spoken  of  as 
filled  with  wild  animals,  among  wliic.h  the  moat  numerous  were 
beavers,  foxes,  wolves,  bears,  moose,  deer,  raccoons,  and  martens; 
lynxes  w«*re  common,  as  was  also  that  *•*  most  insidious  and  deadly 
foe  of  human  kind,  the  catamount/'     The  ninge  of  the  cata- 
m^nnt  or  panther  {Felit  eon**ohr)  extends,  its  is  well  known,  from 
Nryrthern  New  England  southward  not  only  to  the  CJulf  of  Mex- 
ico, but  throughotit  the  greater  part  of  South  America*     It  long 
aince,  however,  disappeared  from  the  southern  half  of  New  Kn* 
gland,  UA  well  as  fn^m  mi^st  of  the  more  »etthnl  parts  of  the 
United  States  everywhere  ;  the  capture  during  the  last  ten  years 
^^f  an  oix'iLsional  individual  in  the  Gret^n   M^mntains  and  in  the 
^■Drest  n^gion  of  Northern  New  llampHliin^  and  Maine  shown  that 
^■l  still  lingers  in  Northern  New  England^  where  it  is  slowly  but 
^■tirely  becoming  extirpate*!.     The  lynxes  (Lyn:t  Canadtmii  and 
^b.  n^fuM')^  doubtless  always  fiy  more  numerous  than  the  pan- 

V   i  tVnn  Monihly,  C>cto»icr,  »S7«. 

*  A<  I  Imvo  rei*ffirlT  iiointrU  out  (Bulletin  Uniirtl  8tfttm  Ocoloitinil  intl  Oco- 
grspliiail  8iinrejr  of  the  Tcrritorkt,  ii.  222-52J,  July.  Is7fi)»  ih«e  MMrallrd  fpf«>(tM, 
if  dittioct,  lire  to  be  diitinji^uiili^cl  hy  merely  ilti^ht  difl^rrtice*  of  eulomtion,  f»>n»lli^ 
*mfi  matnlj  in  the  j^nyer  cinu  snd  l«it  cnttinct  iiiiirkiiiK«  o(  l^  **  ComuinMig'*  m*  com- 
fiared  with  £..  **  f**fiu**  cppcdftlly  in  tlit  i^nd^ney  to  obi(iieim««i  of  tli«  ir«ii«Yvni« 
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ther,  are  still  taken  at  long  intervals  throughout  most  of  South- 
ern New  England,  where  they  are,  however,  nearly  exterminated ; 
in  the  forests  of  the  more  northerly  parts  they  are  still  more  or 
less  frequent. 

In  early  days  the  gray  wolf  (^Canis  lupus)  was  abundant 
everywhere,  and  as  early  as  1630  became  an  outlaw  in  the  Plym- 
outh Colony.  In  that  year  the  court  ordered  that  any  English- 
man who  killed  a  wolf  should  have  one  penny  for  each  horse  and 
cow,  and  one  farthing  for  "  each  sheep  and  swine,"  owned  in  the 
colony.^  In  1G98  the  town  of  Lynn  voted  to  allow  a  premium 
of  twenty  shillings  for  every  wolf  destroyed  in  the  town.*  Many 
writers  refer  to  its  great  destructiveness  to  sheep  and  calves, 
and  to  its  roaming  at  night  in  large  packs.  They  also  describe 
it  as  presenting  a  great  variety  of  colors,  showing  that  the 
same  diversity  of  color  occurred  among  the  wolves  of  Southern 
New  England  that  has  been  noticed  among  those  of  other  sec- 
tions of  the  country.  Thomas  Morton,  in  a  work  published  in 
1637,^  says,  *'  The  wolfes  are   of  divers  coloures :   some  sandy 

coloured :  some  griselled,  and  some  black The  skinnes  are 

used  by  the  Salvages,  especially  the  skinne  of  the  black  wolfe, 
which  is  esteemed  a  present  for  a  prince  there." 

It  is  now  many  years  since  the  last  wolf  was  seen  in  New  En- 
gland east  of  the  Connecticut  and  south  of  New  Hampshire,  but 
as  late  as  the  beginning  of  the  present  century  it  was  abundant 
in  Southern  Maine  as  well  as  in  Southern  Vermont  and  New 
Hampshire,  and  was  of  rather  frequent  occurrence  in  the  mount- 
ainous portions  of  Western  Massachusetts.  None  are  now  found 
south  of  Northern  Maine  and  the  White  Mountains. 

The  gray  fox  (  Urocyon  Vlrijhiianus)  is  well  known  to  have 
formerly  ranged  much  farther  northward  than  it  does  now. 
Even  within  the  last  thirty  to  fifty  years  it  has  disappeared  over 
considerable  areas  along  the  northern  border  of  its  habitat. 
Extending  northward  formerly  to  the  Great  Lakes,  it  seems  now 
to  have  nearly  disappeared  north  of  the  Ohio  River.     It  is  also 

markings  on  the  inside  of  the  fore  lejrs.  .  A.  *'  Canadensis  "  being  a  more  northern  form 
than  L.  "  rufua/'  it  generally  lias  longer,  softer,  and  fuller  pclngc,  and  the  pads  of 
the  foet  arc  more  fully  covered  ;  it  has  consequently  the  appearance  of  being  larj;er, 
but  mcftsurements  of  specimens  in  the  flesh, *as  well  as  of  o  large  numIxT  of  the  skulli 
of  each,  show  the  difference  to  be  more  apparent  than  real,  and  due  to  the  greater 
lenjith  and  fullness  of  the  pelage.  Hunters  and  trappers,  however,  recognire  certain 
characteristic  differences  of  habit,  and  call  the  two  forms  by  different  names. 

1  Ivcwis's  History  of  Lynn  (edition  of  1829),  page  37. 

2  Ibid.,  page  144. 

8  New  English  Caanan,  page  79. 
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I  w<*U  kiio\vti  ta  hnvo  onco  iiiliabited  the  Atlantic  8ttite«  rajitward 

I  to  Soutliorn  Ninv  Kiigliiml.     I)n  Erimions  n*fH)rcli*<l  it  si»  **  nire  " 

J  in  MjiKKai-huiH«lU  in   1840;  Auilubon  aiul   Bachiusui  irpeak  of  it 

Las  not  nncortimon  iu  the;  vicinity  of  Albany,  M.  Y*,  l>ut  as  rare 

1  in  New  Knghuid*    It  ii»  explicitly  clei^cribiHl  »ls  an  finimatl  of  Miissii* 

icbuitetts  by  some  of  the  early  writeni^  but  1  huve  Ut'iud  tif  fitly 

I  or  two  iujitiuices  of  its  rc*crnt  capturv  tn  Uiis  St»Us. 

At  tlu*  iniuthward^  particularly  in  Pemitiylvania  ntnl  \ 

the  gray  fox  B€*i*nis  in  tuivc  b^K'n  the  prevailing  B[H.>cieii  al  1 1 

of  tlio  luri val  of  Europeiuis^  Uiont  l>eing,  aninng  the  niimerons  e>arly 

enumi^nitionH  uf  the  uiuuuiIh  nf  ihiM  ri^gioi^  fi  i  '         "    t 

alluaiona  to  this  i4p**eie8,  while  tht3  reti  (ax  i  k 

[Kalfn«  in  spoaking  of  Pennsylvania^  says,  **  The  n?d  foxes  mre 

^very  Bcarc^f;  ht*r^ ;  tliey  are  entirely  the  fiatne  with  the  Eumpisati 

^aort.     Mr.  Hartnini  and  several  others  assured  me  that  aceoiHlijig 

lo  the  unanimous  testimony  of  the  Indians  this  kind  of  foxai 

,  n<^ver  wafi  in  this  eotintry  befort?  th<^  Euro^H'^iini^  iHittlfHl  it,     liut 

I  of  the  manner  of  their  coming  I  have  two  different  aeconnts. 

^Mr.  Bartram  and  scvenil  otlior  people  wore  told  by  the  Indians 

that  theae  foxes  came  itito  America  s{H»n  after  the  arrival  of  the 

•  Europeans,  after  an  extraordinary  cold  winter,  when  all  the  sea 

lo  tlie  north w*anl   was  frozen;    from  thenco   tlnry   would  tnfof 

that  they  could  perhapH  get  over  to  America  upon  the  ire  fi*i»m 

GreenJAnd  or  the  northern  parts  of  Europe  and  Asia.      But  Mr. 

Evans  and  some  others  {issured  me  that  the  following  account 

I  still  known  by  the  people.     A  gentleman  of  furtuue  in  New 

a^land,  who  luul  a  gn*at  inclination  for  hunting,  brought  over 

Lm  great  nunibej*  of  foxes  from  Europe,  and  let  them  lotise  in  his 

*. territories,  that    he  might    be  able   to  indulge?    hiti    paasion  for 

[hunting.     This  is  said  to  have  happened  almoiit  at  the  very  be* 

[ginning  of  Ne%v  England's  Inring  |>ei>pled  with  Europejin  inhab- 

jitauts.     These  foxes  are  believed  to  have  so  multiplied  that  all 

Khe  red  foxes  in  the  country  were  their  offspring.     At  present 

ytbey  are  reckoned  among  the  noxious  crejilurt^  of  tlie^ftt*  [larts. 

In  I'enusylvania,  therefore,  there  is  a  reward  of  two  aihil- 

lings  for  killing  an  old  fox,  luid'  of  one  shilling  for  killing  a 

k  young  one."  '     Foratc^r,  however,  in  a  foot-note  to  Kalnrs  work 

I  (foe.  r^^M  pages  283,  284)  dUsents  from  thi«i  theory  and  believes 

they  reache<l  America  from  Asia,  stud  cites  the  fa42t  of  Com- 

lore  Hehring*s  meeting  with  them    when  be  landed  on  the 

west  coast  of  America.   Professor  Bairtl  calls  attention  to  the  fact 

J  K^mU  Trnvolft,  Fonter'i  TfiiaftUtign,  i.  2S3,  aSI. 
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that  no  remains  of  the  red  fox  have  been  found  in  the  Carlisle 
and  other  bone  caves  of  Pennsylvania,  while  those  of  the  gray 
fox  are  abundantly  represented  there.  "  This,"  he  adds,  **  would 
almost  give  color  to  the  impression  somewhat  prevalent  that  the 
red  fox  of  Eastern  America  is  the  descendant  of  individuals  of 
the  European  fox  imported  many  years  ago  and  allowed  to  run 
wild  and  overspread  the  country.  The  fact  of  their  present 
abundance  and  extent  of  distribution  is  no  barrier  to  the  recep- 
tion of  this  idea,  as  the  same  has  been  the  case  with  horses, 
brought  over  by  the  Spaniards  after  the  discovery  of  America, 
and  set  at  liberty."  ^  In  a  recent  number  of  Forest  and  Stream 
(October  5,  1876),  Mr.  Alexander  Hunter  quotes  Colonel  T.  B. 
Thorpei  as  saying,  "  The  red  fox  is  supposed  to  have  been  im- 
ported from  Enghmd  to  the  eastern  shore  of  Maryland,  and  to 
have  emigrated  to  Virginia  on  the  ice  in  the  severe  winter  of 
1779,  at  which  time  the  Chesapeake  was  frozen  over.  In  1789 
the  first  red  fox  that  we  have  any  record  of  was  killed  in  Mary- 
land. In  that  year  there  had  been  a  few  red  foxes  turned  loose 
on  Long  Island." 

That  the  red  fox  was  an  abundant  species  from  New  York  north- 
ward, liowever,  as  early  as  the  sixteenth  century  is  a  fact  as  well 
substantiated  as  that  of  the  existence  there  of  the  wolf  or  beaver. 
The  red  fox  was  seen  by  Jacques  Cartier  on  the  Saguenay  River 
in  1535  and  153G.  Its  occurrence  in  great  numbers  in  Newfound- 
land HS  early  as  1590  to  1620  is  repeatedly  mentioned  by  Rich- 
ard Whitboune  and  other  contemporary  explorers.  In  1608  Mar- 
tin Pring  found  foxes  so  abundant  on  an  island  in  latitude  43° 
that  he  named  it  Fox  Island.  He  also  speaks  of  meeting  with 
great  numbers  on  the  main-land  in  latitude  43°  30'.  Morton  like- 
wise refers  to  their  abundance  in  Massachusetts  prior  to  16oT. 
The  first  settlers  of  the  town  of  Lynn  found  them  to  be  annoy- 
ingly  numerous,  and  in  1698  voted  to  pay  a  reward  of  two  shil- 
lings a  head  for  their  destruction.  Lewis  states,  in  his  history  of 
the  town,  that  the  town  records  show  that  between  this  date  and 
1722  the  destruction  of  four  hundred  and  twenty-eight  foxes  was 
paid  for  by  the  town,  all  of  which  were  killed  in  the  '^  Lynn 
woods  and  on  Nahant.'' ^  In  the  enumeration  of  the  peltries  ex- 
ported from  Quebec  during  the  single  year  1786,  6213  fox  skins 
are  mentioned.^   It  is  also  stated  that  the  records  of  the  Pynchon 

1  Mammals  of  North  America,  page  130. 
'^  Lewis's  History  of  Lynn,  edition  of  1829,  page  144. 
^  2  Mass.  Hist.. Coll.,  vi.  57. 
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family  sliow  that  between  the  yearo  1G54  and  hiH  the  Pynchons 
packeil  and  exported  to  England  from  the  (\mneetieut  Valley, 
among  other  {>eltrie8,  **  hirge  (|iiantitiefl  of  fox  skina/*  *  The  firut 
settlors  of  Maine  and  New  Hampshire  also  found  the  fox  tliere 
in  gn»at  abundance.  These  various  refert»nc€»s  to  tlie  fox  in  New 
England  also  show  that  its  sevend  varieties,  sis  the  **  black/'' 
*'  gray/'  and  **  cross  "  foxes,  were  of  frequent  occurrence  as  far 
south  SIS  Msissachusetts  and  New  York. 

This  sliows  conclusively  that  while  English  foxes  may  have 
been  taken  to  America  and  turned  loose  by  the  early  colonists, 
the  more  northerly  portions  of  the  Atlantic  coast  region  abounded 
with  this  animal  long  before  its  repirted  importation  from  En- 
gland, and  hence  that  the  theory  that  the  red  fox  of  North  Amer- 
ica is  of  recent  Euro{N'an  origin  is  wholly  unfounded.  Wen^  there 
not  din*ct  evid<*nce  to  the  contniry,  it  is  highly  improbable  that 
the  millions  of  foxes  existing  throughout  the  northern  half  of  the 
continent,  where  this  animal  was  found  in  great  abun«lance  wher- 
ever the  first  explorers  p4»n«»trated,  could  have  originated  fmm 
the  ft»w  imported  to  New  England  and  Maryland  in  the  seve'h- 
teenth  and  eighteenth  centuries,  and  thence  spread  throughout 
the  vast  interior,  westwanl  to  the  Pacific  and  northward  to  the 
arctic  circle. 

The  apparent  absence  of  its  bones,  however,  in  the  bone  caves 
of  Pennsylvania,  where  have  been  found  the  semi-fossil  nMnains 
of  nearly  all  the  other  existing  mammals  of  that  region,  tog<*tlier 
with  its  known  absence  or  at  least  gn»at  scarcity  then^  when  Euro- 
peans first  settled  that  State,  seeniH  to  show  conclusively  that  it 
has  spread  considerably  southward  along  the  Athintic  coast  dur- 
ing the  bust  two  hundred  years,  and  that  the  gray  fox  has  re- 
ceded before  it. 

Notwithsbinding  the  consbint  persecution  t(»  which  this  animal 
has  been  subjectt»<l,  it  is  still  of  more  or  h»ss  frecpient  «)ccurr«»nce 
throughout  New  England,  and  through  its  consummate  cunning 
has  even  l>een  able  to  extend  its  range  over  considerable  areas 
since  the  first  settlement  of  tlu?  ctmntry. 

The  early  reconls  show  that  both  the  fisher  (^Mimtfla  Pen- 
nant i)  and  the  marten  (^Muatela  Anwririnta)  were  common  in- 
habitsints  of  not  only  the  whole  of  New  England,  but  also  of  the 
Atlantic  Stiites  generally,  as  far  southward  as  .Virginia  (except- 

1  Temple  and  ShelUon'i  History  of  Nr>rthtl<>Iil,  Mn^^.,  \*na^  49»  foot-note. 
'  In  the  earlr  rcconJf  the  tisher  {Mtttrla  /Vnnan/f)  is  al«o  uiuallj  called  the 
"  black  fox." 
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ing  possibly  a  narrow  belt  along  the  seaboard),  and  even  farther 
southward  along  the  AUeghanies.  None,  however,  now  exist 
in  the  United  States  east  of  the  Mississippi  River,  south  of 
Northern  New  England  and  Northern  New  York,  except  at  a 
few  points  in  the  AUeghanies.  They  were  occasionally  found 
in  Western  Massachusetts  a  generation  since,  but  they  probably 
rarely  if  ever  occur  there  now.  Being  eagerly  hunted  for  their 
furs  they  soon  disappeared  before  the  advancing  settlements,  and 
linger  only  in  such  wooded  regions  as  are  least  frequented  by 
man.  The  mink  (^Putoriua  vison^  and  the  weasels  (P.  ermin- 
eu8  and  P.  vulgaris^  are  still  generally  distributed,  but  in  all 
the  more  thickly-settled  parts  of  New  England  they  long  since 
became  comparatively  infrequent,  though  still  numerous  in  the 
northern  forests.  The  otter  (^Lutra  Canadensis}  and  the  raccoon 
(^Procyon  lotor)^  both  formerly  abundant,  are  now  everywhere 
rare  in  Southern  New  England,  over  large  portions  of  which 
they  have  become  quite  extirpated.  The  wolverine  ( Ghdo  lus- 
(?i^«),  now  rarely  recognized  as  an  animal  that  was  ever  found  in 
New  England,  seems  to  have  been  formerly  of  frequent  occur- 
rence in  the  northern  parts  of  Vermont,  New  Hampshire,  and 
Maine,  and  probably  once  inhabited  the  highlands  of  Western 
Massachusetts.  Samuel  Williams,  writing  in  1794,  cites  it  as 
an  inhabitant  of  the  "  northern  and  uncultivated  parts  "  of  Ver- 
mont,^  and  Hanson  says  it  was  formerly  found  in  Maine,  while 
their  accompanying  descriptions  of  the  animal  leave  no  doubt  of 
the  correctness  of  their  identifications. 

The  black  bear  (  Ursus  AmericanuB  2)  is  well  known  to  have 
been  of  very  frequent  occurrence  throughout  not  only  New  En- 
gland, but  the  whole  of  Eastern  North  America.  Still  occasion- 
ally taken  in  the  Green  Mountains  even  as  far  south  as  Northern 
Connecticut,  it  is  probably  wholly  extinct  east  of  the  Connecti- 
cut River  south  of  the  White  Mountains.  Though  comparatively 
frequent  in  some  portions  of  Northern  New  England,  it  is  even 
there  much  more  rare  than  formerly. 

The  polar  bear  (  Ursus  maritimus)  seems  never  to  have  quite 

1  Natural  and  Civil  History  of  Vermont,  page  87. 

'^  A  recent  reexamination  of  the  specific  relationship  of  the  North  American  bear*, 
based  on  the  large  collection  of  skulls  contained  in  the  National  Museum  (sec  Bulle- 
tin of  the  United  States  Geological  and  Geographical  Survey  of  the  Territories,  ii 
334-340),  has  convinced  me  of  the  specific  distinctness  of  U.  Americanus  auci.  from 
the  U.  nrctos  of  the  Old  World,  from  which  latter,  however,  the  U.  horrihilis  is  tlis- 
tinguishable  as  a  geogrnphical  subspecies.  The  U.cinnamominus  seems  not  separable 
from  U.  Amfriranus  even  ns  a  geographical  subspecies,  and  the  U.  "  horriaus  "  seeni$ 
to  be  similarly  undisiiiiguishable  from  U.  arctos  var.  horribilis. 
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reaoluHl  tlio  Now  England  coast,  thou^li  its  range  southward 
exteniUHl  iniicli  farther  than  hjis  l)et»n  geneniUy  herotoforo  rec- 
ognized, as  is  iin({uestionably  proven  hy  the  following  extniot 
from  tile  aceount  of  Jacques  Cartier's  voyage  to  Newfoundland 
in  IM4,  In  his  account  of  the  '^  Island  of  Birds/*  situated  off 
the  ciKUst  of  Newfoundland,  it  is  stated,  ^^  And  alblnt  the  sayd 
island  be  fourteen  leagues  from  the  niainc  land,  notwithstanding 
beares  ironic  swimming  thither  to  eat  of  the  Siiyd  birds,  and  our 
men  found  one  there  as  great  as  any  cow,  and  as  white  as  any 
swan,  who  in  their  presence  leapt  into  the  sea ;  and  upon  Whit- 
sunmunday  (^following  our  voyage  toward  the  land)  we  met 
her  by  the  way,  swimming  towanl  land  sis  swiftly  as  we  could 
saile.  So  soone  as  we  saw  her  we  pursued  her  with  our  I>oats, 
and  by  main  strength  tooke  her,  whose  flesh  wjis  as  g<x>d  to  be 
eaten  as  the  fl(?sh  of  a  calf  of  two  yeares  old."  *  Though  formerly 
occurring  in  considenible  numbers  along  the  coast  of  Labrador, 
it  was  probably  never  common  as  far  south  as  Newfoundland. 
According  to  Dr,  Packard  ^  the  polar  bear  was  occasionally  ob- 
tained off  the  coast  of  Labrador  i\»  late  as  18G4,  whither  it  had 
apparently  drifted  on  floating  ice  brought  down  from  the  north 
by  the  polar  current. 

The  walrus,  though  its  remains  are  found  in  a  fossil  state  as 
far  south  as  South  Carolina,  probably  did  not  quite  reach  the 
New  England  coivst  at  the  time  it  was  first  explored  by  Euro- 
peans, though  found  in  large  numbers  during  the  middle  of  the 
sixteenth  century  as  far  south  as  Sable  Lsland,  off  Cajw  Breton, 
Nova  Scotia,  and  on  the  Miigdalen  and  other  islands  in  the  Gulf 
of  St.  Lawrence.  The  conlmon  harbor  seal  (^Phoca  vitulimi)  is 
still  more  or  less  common  at  suitable  locailities  along  the  New 
England  coast,  but  its  numbt^rs  are  far  less  than  formerly.  Some 
of  the  larger  seals  are  also  still  found  along  the  coiist  of  Maine, 
but  their  present  southern  limits  and  former  range  I  have  been 
as  yet  unable  satisfactorily  to  determine. 

1  Hakluyt.  VovAces,  iii.  250,  251. 

^  Proct'ctliiigs  of  the  Button  Society  of  Natural  History,  x.  370. 
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ROCK-INSCRIPTIONS  OF  THE  "ANCIENT  PUEBLOS'*  OF 
COLORADO,  UTAH,  NEW  MEXICO,  AND  ARIZONA. 

BY  EDWIN  A.   BARBER. 

nPHE  picture-writings  or  hieroglyphics  of  this  ancient  architect- 
-*■  ural  and  agricultural  race  consisted  of  ideographs^  or  symbols 
representing  ideas,  the  object  pictured  standing  for  the  word  to 
be  expressed.  So  we  can  see  that  the  method  employed  for  re- 
cording events  was  very  imperfect  and  limited,  reaching  scarcely 
beyond  the  nouriB^  although  in  some  cases  they  represented  action^ 
or  verbs^  as  in  the  sketching  of  men  dancing  or  running.  By  a 
careful  study  of  these  pictographs  and  rock-etchings,  much  rel- 
ative to  these  people  can  be  obtained,  although  many  of  the  sym- 
bols are  not  decipherable.  Indeed,  it  has  not  been  proved  that 
there  was  any  regularity  or  method  in  thus  recording  events; 
we  know  not  whethet'  each  historian  used  a  peculiar  mode  of  his 
own  for  the  transmission  of  ideas,  or  whether  there  was  a  recog- 
nized plan  which  the  most  educated  of  the  tribe  adopted. 

I  noticed  that  throughout  those  ancient  inscriptions  which  are 
undoubtedly  coeval  with  the  ruined  buildings  and  which  appear 
in  their  vicinity,  a  common  representation  was  that  of  an  animal 
closely  resembling  the  domestic  goat.  This  may  have  been  in- 
tended for  the  Rocky  Mounbiin  sheep  or  big-horn,  as  this  animal 
was  plentiful  throughout  the  country  four  centuries  ago,  althotigli 
now  it  does  not  occur  along  the  valley  of  the  San  Juan  River. 
The  horns  are  represented  as  long,  heavy,  and  curved  backwards. 
As  tlie  goat  is  not  indigenous  to  America,  the  flocks  or  lierds  of 
the  ancients  consisted  probably  of  some  of  the  domesticated  wild 
animals  which  abounded  in  that  country.  The  Rocky  Mountain 
goat  is  in  reality  an  antelope  ;  the  big-horn  once  roamed  through 
Arizona  and  the  mountains  of  New  Mexico.  We  discover  from 
the  accounts  of  the  early  Spaniards,  who  penetrated  through  this 
country,  that  many  tribes  of  Indians  which  peopled  it  possessed 
flocks  and  herds,  though  of  what  nature,  we  are  not  informed. 
Many  of  the  natives  clothed  themselves  in  garments  made  of  the 
hair  of  the  wild  sheep,  while  other  tribes  wore  cotton  clothing. 
Coronado  in  1540  wrote  of  the  country  of  Cibola  or  Zuni,  *-  Here 
are  also  wild  goats,  wliosc  heads  likewise  I  have  seen.''  These 
were  probably  the  Rocky  Mountain  goats  or  slieep.  (lomani 
(another  Spaniard)  remarks  in  his  history  relative  to  this  coun- 
try, about  the  same  time,  ''  There  are  also  great  dogs  which  will 
fight  with  a  bull,  and  will  carry  fifty  pounds'  weight  in  sacks 
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^nrliiitt  they  go  on  bonting  or  wben  Aity  wmnofm  from  pkoe  to 
^^pliiee  with  timrJlock§  and  kcrdM,** 

The  borte  mm  not  known  to  tbe  omiiTei  of  Amiirica  ai  the 
timo  of  tbe  oonqoesi,  aliboagh  remmins  of  tt  ooeur  in  a  foml  stato. 
Therefore  we  find  no  raprceeiilBtiaQ  of  Uitii  miitiml  tn  Ibe  aaeieai 
^ineoiptiatuu 

^B^  Tliraoghotit  U]ii»  otitin)  eouotry  ibe  NarEJo  Indmiu  and  tbe 
^^BiiUpil  Ptih-ute«  bare  covered  ibe  walle  of  bowklem  ifith  nk{»- 
^HBMWioua  uf  more  recent  date,  in  whidi  tbe  bone  fignres  eon* 
epicoooaly ;  but  these  inscriptioofl  out  be  readily  dmtinguisbed, 
by  an  experiemr^^cl  tty*?,  fn»m  tlnwie  poii«*>  *  '    tr  vt-ry  faces 

Ibe  imprew  of  eeuturiei}.     Indeed^  Bomr  ive  become 

bntirely  effaced^  and  others  are  so  nearly  oblitemtid  that  it  ia 
ily  aft««r  th«'  tnoftt  careful  study  and  ibe  ino>  '     tvh- 

ion  thiit  they  can  be  at  all  dbtinguiflhed,  1  in 

Ilia  section  many  pamUd  or  talortd  repreoentations ;  tbe  major- 
ity  K}1  thi*m  are  etched  or  engraTie«l  in  the  rock  by  the  ng>«*n(*y  of 
tUmc  implenictita,  such  aa  diiaeJs,  awln,  t^tc.     In  tlitt  rictnity  of 
ly  every  important  congregation  of  structures  these  are  ocnn- 
lon  on  th«  cliffs  and  vertical  rock-facce^     Often  they  are  found 
tlir  tn«itit  iiUicecaBible  places  and  in  the  neighborhu<Kl  of  tht* 
Eiore  dangeroiuily  located  cliflf-dwellings*     Sometimes  they  can 
be  decried  on  a  perpendicular  wall  at  u  height  of  hundreds  of 
ilect,  Uitween  tlie  valley  below  and  tbe  summit  of  the  me&a  above, 
but  how  they  could  have  been  cut  there  we  are  at  a  low  to  con- 
Hect«n%     They  must  have  been  engraved  in  such  oises  either 
|n>m  the  top  of  a  very  long  ladder,  or  by  the  oprator  biding  sus- 
anded  from  above  by  a  long  rope  of  mwhide  or  sinew ;  or  there 
ay  have  lieen,  lung  ago,  ledges  in  tbe  now  smooth  fiice  of  tbe 
It,  and  8t*^pfl  may  have  led  up  to  the  summit.     Such  an  inao- 
Bible  inscription  I  noticed  on  a  high  wall  on  tlie  north  bank  of 
the  San  «Tuan  liiver,  above  the  Rio  de  Chelly.     The  figures  rep- 
resented three   immense  centipedes,  being  several  feet  each  in 
length,  and  situated  at  least  two  hundred  feet  above  the  river, 
be  snake,  turtle,  and  frog  are  common  objects  in  the  hiero> 
[glyphicH,  and  these  animals  were  probably  held  in  wnemtion  by 
[the  ancients^  just  as  they  are  now  by  Uieir  deaeeodantii  in  New 
[Mexico  and  Arizcma,  being  looked  u|)on  as  the  lesser  divinities  of 
isr.     Rude  human  figures  and  bands,  and  feet  of  birds  and 
lals,  Bueli  as  the  eagle  or  bear,  are  numefous,  but  tlie  com* 
monest  and  most  suggestive  likeness  is  that  of  the  human  hand. 
^■In  many  of  the  ruins  and  frequently  on  the  walhi  above  cliff* 
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houses  are  these  representations  to  be  seen  in  great  numbers. 
They  have  been  formed  by  placing  the  outspread  palms  against 
the  rock  and  spattering  mud  or  paint  around  them,  leaving  an 
accurate  and  natural-sized  outline  of   the  original.     These  we 
noticed  of  all  sizes,  frequently  in  pairs,  with  the  thumbs  touching. 
It  is  impossible  to  say  whether  they  were  intended  to  convey 
any  particular  idea,  or  whether  they  were  daubed  on  the  walls 
in  idle  moments.     However,  they  are  the  most  instructive  ob- 
jects of  the  ancient  picture-writing,  and  give  the  ethnologist  an 
important  clew  to  the  original  people,  in  the  shape,  size,  and  ap- 
pearance of  the  hands.     We  can  see  that  some  of  them  (prob- 
ably those  of  children  and  females)  were  symmetrical,  delicately 
molded,  and  beautiful,  while  many  more  (undoubtedly  those  of 
the  adult  laborers)  were  large,  rough,  and  powerful.     These  oc- 
cur more  particularly  in  the  Casa  del  Eco  (a  cave-house  on  the 
San  Juan)  and   above  a  collection  of   cliff  ruins   near  Epsom 
Creek,  in  Utah.    The  illustration  (Figure  61)  will  convey  a  better 
idea  of  them. 

Just  to  the  west  of  Ute  Mountain,  on 
a  bowlder  of  rock  near  the  old  Indian 
trail  leading  down  the  McElmo  arroyo, 
in  Southwest  Colorado,  is  an  ancient 
inscription  representing  a  man,  two  deer 
or  elk,  and  several  characters  int^^ndwl 

(Fi«.    61.)      ANOIEN'T    HAND-  xi         r      *.  *1        r       i.         •     *       / 

PRINTS  ON  TiiK  ROCKS,  NKAR  lor  cithei*  tlic  icet  or  tlie  loot-prints  of 
EPSOM  CREEK,  UTAH.  ^  humiui  being,  or  of  a  bear  (Figure  (32). 

Now  as  there  are  door  and  bear  on  the  neighboring  mountain, 
this  may  bo  the  record  of  an  event,  and  may  possibly  be  tnmslated 
thus:  A  hunter,  observing  the  tracks  of  a  bear,  trailed  him  some 
distance,  and  instead  of  discovering  the  bear  overtook  two  deer 
or  elk,  which  he  slew.  The  figures  may  be  intended  for  either, 
probably  the  latter,  one  full-grown  and  the  other  smaller. 

There  have  been  no  written  accounts  discovered  among  the 
remains  of  the  "  Ancient  Pueblos,"  ^  nothing  but  these  hiero- 
glyphics, and  by  the  employment  of  the  latter  symbols  the  In- 

1  Mr.  J.  II.  neadle  says  of  the  Zuninns  who  now  occupy  a  town  in  New  Mexico. 
"They  formerly  luul  the  art  of  wrilinj^,  but  appear  to  have  lost  it  in  their  many  ma- 
taiion.s.  They  preserve  one  book,  but  the  last  man  who  could  read  it  died  many 
years  aj^o,  and  the  priests  rej^ard  it  merely  as  a  holy  relic.  It  consists  simply  of  a 
mass  of  finely  dressed  skins,  bound  on  one  side  with  thongs  ;  the  leaves  are  thickly 
covered  with  characters  and  drawinj^s  in  red,  blue,  green  —  squares,  diamonds,  cir- 
cles, serpen  is,  eagles,  plants,  flying  monsters,  and  hideous  human  heads.  C>ne  of 
their  Cucuiues  says  it  is  the  history  of  their  race,  and  shows  that  they  have  moved 
fourteen  times,  this  being  their  fifteenth  place  of  settlement" 
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(liun  trilx'S  of  to- day  transmit  aoooiiiits  nf  tluMr  principal  ovcnts 
l<»  tlh'ir  cliildrcii.  HattlfS  and  iinnsiial  incidt'nts  of  great  crro- 
nionics  an-  tlins  ri'^ordt'd,  as.  for  instance.  «»n  tlu»  interior  of  tlio 
canvas  <»f  a  I'tc  w'/'A--r-My>,  at  tlio  White  I{iv«T  A*^»*ncy,  in  Nortli- 
w«'stcrn  ('•»lorado,  I  oltscrved  tln»  elaborate  representati<»n  of  a 
liattle  in  which  the  I'w  trihe  had  lii'en  en^aLfcd  against  the 
Arapahoes.  There  wen*  si*v«'n  horses  whii-h  ha<l  hiM-n  eaptnred, 
lH'>ide  a  h(>w  and  ipiiver  of  arrows,  an  4»h*gant  re«l  pipe  niado 
of  the  Catlinite  fr<>ni  thi'  i'ntrnn  (1*m  /^miri*H  and  hound  with 
silver   hands,   and    some    furs   and   hhmkets,   while   the    captors 
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wen'  lignred  riding  hehind  with  si-alps  ami  <ither  trophi^^^  dan- 
gling from  their  lancfs  or  spears.  This  was  explained  to  me  hy 
the  artist,  one  of  the  head  nu*n  of  his  tribe,  ami  the  fiin-nn»st  in 
the  skirmish.  In  anoth«*r  hxlge  at  tin*  sann?  plac«*  I  noticed  the 
recordril  history  of  a  meinorahle  hutTalo  or  hisoii  hunt. 

This  mrtho«l  of  jierpetuating  inci<h'nts  has  Ihmmi  en»ploye<l  hy 
North  Ann*rican  trihes  for  ceiituries.  hnt  hi*y«»nd  this  neither 
advancement  nor  improvement  has  heeii  math*. 

Oni^  of  the  Iwst  preserved  and  mi»st  interesting  of  ancient  in- 
scriptions wt»  copi«»d  from  th»»  wall  i»f  a  rock  situated  hiMieath 
some  extensive  ruins  in  thi»  valh*y  <»f  the  Ilovonweep.  where  it 
joins  the   McKlmo  in  Southwestern  C'<»lorado.     Sheltered  hy  an 
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overhanging     ledge,    the     original 
characters  had  been  tolerably  well 
preserved  from   the  elements,  but 
the  wind  constantly  sifting  fine  sand 
against  it  had  rendered  the  figures 
and  lines  in  places  somewhat  ob- 
scure.   The  work   had   been   done 
with  a  blunt  chisel  by  pecking  off 
little  chips  of  the  sandstone.     The 
figures  average  a  foot  in  height,  and 
are  arranged  on  three  approximately 
§  parallel  lines,  which  extend  for  per- 
g  haps  fifteen  feet.     Figure  63  is  a 
o  copy  of  the  original.     Here  we  see 
^,  frequently  pictured    the    mountiiin 
a  sheep  (?),  and  we  can  recognize  the 
%  snake,  tortoise,  and  a    bird  flying 
^  out  of  a  tree.     There  are  also  hu- 
^  man  beings,  more  birds,  a  bear,  and 
i  numerous    undecipherable    charac- 
s  ters.     The  legend  may  have  been 

0  read  along  the  lines,  commencing 
w  at  the  left-hand  upper  comer,  or 
t  it  may  have  been  perused  after  the 
z,  Chinese  manner,  "beginning  at  the 
P  other  end. 
§        In  the  Cafion  of  the  Mancos  Mr. 

1  W.  H.  Jackson  discovered  a  simple 
H  inscription  wherein  are  figured  a 
S  bird,  a  goat  (or  deer),  a  man,  and 
S   several   snakes  or   ornamental  de- 

oc 

H   Signs. 

5       Along  the  banks  of  the  Gila  Lieo- 
^   tenant  Emory  saw  many  etchings 
on  the  rocks  which  were  probably 
\<^i  the  work  of  modern  Indians.     But 

*'  others  were  of  undoubted  antiq- 
uity, and  the  signs  and  symbols  in- 
tended, doubtless,  to  commemorate 
some  great  event.  One  stone  bore 
on  it  what  might  be  taken,  with  a 
^pj^  gg  little  stretch  of  the  imagination,  for 
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\wtuU  am  turned 
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m(i«to<innt  a  horse,  u  dcig,  and  a  man.  T 
Ifo  the  aimt,  aiid  ttiu»  may  oommemoratQ  tbe  paasago  of  the  abo- 
rigines of  the  Gila  o«  their  way  Botitb/*  It  i»  evident,  howevor, 
4hat  thene  eUihingii  were  of  compiinitively  recent  date,  from  the 
presence  of  the  horse,  tuiless  the  figure  vrns  designed  for  some 
othvr  an i mill,  which  seeins  probablt^  The  presenc!e  of  the  mas- 
todon is  also  extremely  doubtful,  and  we  must  indeed  sti-eteh  our 
imaginations  in  order  to  believe  that  this  ancient  animal  was 

nown  to  th<*^!  {MHipIe  and  pictured  in    their  hiertjglyplm,   for 
although   their  antiquity  may  bo  gnaftl^  they  certainly  do  not 
back  to  the  quaternary  p<.*riod* 

Mr.  W.  H.  Holmes^,  in  cliarge  of  one  of  tlie  branches  of  the 

nited  States  Geolugical  Survey  of  the  Territories,  discovered  a 
number  of  singtilur  inscriptions^  some  of  them  evidently  of  mod- 
em workmiuiship,  but  many  u(  them  uf  iihufist  undtmlHtMl  untiq- 
aity.  Figurt-^a  1,  2,  and  ^,  Plate  XIII*,  wereeopied  from  the  roc^ka 
near  the  Mancos  in  the  vicinity  of  some  of  the  c]iB[*houses.  The 
majority  of  these  figui-es  were  lntend«*d  to  |»ortray  tin?  human 
:orm,  though  in  grotesque  shapes  and  attitudes.  In  Figure  2 
may  be  seen  one  or  two  representations  of  animals,  though  what 
ilhey  may  have  been  designed  for  it  is  impossible  to  determine. 
'Figures  4,  6,  and  »i  occur  near  the  others,  painted  in  red  and 

rbato  clay.  Mr,  Holmes  tliinks  that  **  the«e  were  certainly  done 
the  cliff-builders,  and  probably  while  the  houses  were  in 
of  construction,  since  the  material  used  is  identical  with 
plaster  of  tlie  houses.  The  reproduction  is  approximately 
due  twelfth  the  size  of  the  original. ""  The  remainiler  of  the 
figures  on  this  phite  and  tlioae  given  on  Plate  XIV.  were  seen 
ten  miles  below  the  mouth  of  tlie  Rio  la  Pbita,  on  the  San  Juan 
Kiven  All  of  them  have  been  etehrd  in  the  ro(*ks,  and  tlie 
bodies  of  the  figures  have  been  generally  chipped  out,  sometimes 
to  a  depth  of  a  quarter  or  a  half  of  an  inch.  In  Figure  S  of 
Plate  XIII.  we  cun  distinguish  several  objt?cta,  as  a  bird^  a  deer, 
several  fanciful  designs,  and  two  men  with  taib.  These  latter 
may  represent  monkeys,  although  fri>m  tlu*ir  size  and  appearanoe 
they  resemble  more  a  pair  of  tailed  human  beings*  In  Figure 
T  occur  two  animals  resembling  hugi*  lizards ;  they  are  probably 
intended  fur  dispropf^rtifined  sand-liz;irds,  and  nut  allig:itori» 
Figure  11  is  without  duulit  a  recent  Navajo  drawing  of  a  horse. 
Figure  10  is  comparatively  ancient,  somewhat  resembling  tlie 
prevalent  patterns  to  be  seen  on  the  ancient  jmttery.  Figufe  ii 
18  more  modern,  as  may  be  seen  from  the  presence  of  the  hone, 
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In  Plate  XIV.,  Figure  1  isii  procession  of  animals,  the  majority 
representing  deer  and  elk.  The  inscription  is  possibly  intended 
to  chronicle  a  great  migration  of  an  ancient  tribe  with  their 
flocks  and  herds.  At  c  is  what  appears  to  bo  a  reindeer  draw- 
ing a  sledge  which  conUiins  two  human  figures.  Might  not 
tliis  \)G  the  record  of  a  traditionary  migration  from  the  north  ? 
Through  the  procession  are  scatU'red  men  and  birds,  and  two 
winged  figures  at  h  b  Wiem  to  be  hovering  in  the  air.  At  a  are 
two  long-tailed  animals  resembling  the  American  panther;  they 
M'om  to  be  entering  a  trap.  The  whole  picture  is  about  one 
twelfth  of  tlie  original  in  size. 

Figures  '2  and  3  are  copies  of  portions  of  considerable  inscrip- 
tions, these  being  the  least  obscure.  They  are  evidently  very 
old,  and  in  many  places  almost  obliterated.  In  Figure  2  can  be 
distinguished  several  birds  at  a  a  a,  the  lower  two  in  all  like- 
liluKHl  re]>resenting  eagles ;  h  is  an  unknown  animal,  ])ossibly  a 
bear ;  er  is  a  geometrical  design  for  orifamenUition  ;  d  may  be  a 
representative  of  the  family  of  marsupials,  and  e  a  man.  The 
figures  of  the  etching  are  so  complitrated  that  it  is  difficult  to 
distinguisii  many  of  them.  In  Figure  3  is  a  representsition  of  a 
Rocky  Mountain  sheep  at  a  ;  h  rescMnbles  either  a  llama  or  a  female 
deer ;  c  and  d  arc  distorted  images  of  the  human  form.  There 
are  also  prints  of  birds'  feet,  and  the  upper  figure  appears  more 
like  a  comet  than  anything  else. 

From  the  prece<ling  remarks  we  see  that  the  ancients  possibly 
represented  several  animate  objwts,  which  do  not  occur  within 
the  limits  of  the  United  St^ites.  It  would  seem,  then,  that  they 
held  communicsition  with  other  tril)es  in  widely  separated  sec- 
tions. The  pres€»nce  of  the  reindwrr  makes  it  appear  highly 
probable  either  that  the  people  h.id  reached  their  s^Mithem  homes 
from  the  far  north,  or  that  they  iiad  at  least  held  int^rmurse  at 
one  time  with  northern  tribes.  If  we  can  identify  the  llama  in 
their  inscriptions,  we  establish  the  fact  that  they  correspfiuded 
with  the  people  of  South  America.  This,  however,  is  a  matter 
of  doubt,  and  we  can  arrive  at  no  satisfactory  conclusion  from  a 
careful  e3u&mination  of  such  rude  figures. 

The  whole  subject  is  enshroude<l  in  an  impenetrable  obscurity, 
and  all  our  attempts  to  pierce  it  result  in  conjecture  and  doubt. 
That  many  of  the  hieroglyph ical  records  are  very  ancient  we 
cannot  deny,  yet  it  is  impossible  to  know  where  to  draw  the  line 
of  separation  between  such  and  those  of  more  modem  date.  The 
oldest,  and  those  of  undoubted  coexistence  with  the  most  ancient 
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I  of  tbo  ruins,  are  entirely  obliterated  by  the  ravagei  of  oentnrioi. 
I  We  can     '      *    ^  buck  a  fow  bundrecU  of  years  and  infer  that 


these 


lit 


go  back  a 
IIS  may  have  been  copitn]  from  still  oldrr  onei^ 


since  disappeared. 

These  diacoTeriee  are  the  results  of  rhr  rxploriitiMis  nf  ^r %►  r;tl 

pftrtios  of  the  United  States  Geological  and  (tfogi:tp)urai  Survt-y 

of  the  Territories,  in  eliarge  of  Prof,  P.  V,  Uayden,  aud  Plates 

XHL  and  XIY.  hare  been  kindly  furnished  to  me  by  him  for  this 

r. 


KiCROscx:)pr  at  the  international  ExnmiTiON- 

TN  briefly  reviewing  the  microecopee  exhibitetl  at  the  Ameri* 
^  can  Centennial  Exhibition^  just  closing  at  Philadelphia,  it 
will  be  coorenieot  to  classify  them  in  three  more  or  less  natural 
groups:  the  ContitmntuK  Rn^Hiili,  ami  American.  All  these 
clftwsns  are  largely  and  characteristically  represented  by  the  moat 
i&lenBtlng  and  in  many  cases  by  tho  most  distinguished  exam* 
pies  of  their  kind^  affording  to  microBcopical  students  the  best 
opportimity  yet  furnished  in  this  country  to  ^tudy  and  compare 
the  various  types  and  qualities  of  tools  available  for  their  work. 

It  will  be  expedient  to  mention  first,  bowcviT,  a  few  isolated 
and  unchisstfiablc  exhibits  which  are  still  of  sufficient  inU*rest  to 
demand  a  passing  notice,  such  as  a  very  small  upright  educa- 
tional microscope  of  no  well-marked  character,  from  Switr^crliind  ; 
a  simill  instrument  from  Tokio,  Japan,  which  is  evidently  an 
early  if  not  a  first  attempt,  and  a  not  unsuccessful  one,  though 
of  unpretending  form  and  crude  workmanship,  to  imitate  the 
instruments  in  vogue  in  tliis  country  a  score  of  years  ago  ;  and  a 
eouple  of  large,  clumsy  instruments  from  Canada,  one  of  them 
from  Montreal  and  the  other  in  the  e<lucational  exhibit  from 
Toronto,  of  which  it  can  only  be  hoped  tluit  they  do  not  fairly 
represent  the  science  and  art  of  our  Canadian  friiMids,  since  they 
are  wholly  devoid  of  any  evidence  of  the  spirit  of  ilmt  progress 
which  \u\&  so  fully  and  so  fortunately  changed  the  microscope 
from  a  piec^e  of  furniture  to  a  tool  for  scientific  work,  and  arc  in 
excellent  illustrations  of  what  a  microscope  ought  not  to  be 
br  educational  purposes. 
The  eontinentiil  microeoopos  are  chiefly  represented  by  the  ex- 
ibit  of  Kachet,  of  Paris,  whose  compact,  ingenious,  elaborate,  and 
loroQghly  built  instruments  are  present  in  huge  numbers  and 
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great  variety,  constituting,  with  one  exception  perhaps,  the  most 
exhaustive  exhibit  in  our  department.  Besides  the  familiar  Na- 
chet  stands,  large  and  small,  monocular  and  binocular,  for  one 
observer  and  for  more  than  one,  and  of  course  the  inverted  mi- 
croscope of  Prof.  J.  L.  Smith,  which  the  manufacturer  never 
should  have  allowed  to  pass  as  his  own,  there  are  dainty  pocket 
microscopes  in  cases  of  wood  or  nickel-plated  metal,  clinical, 
tank,  and  dissecting  microscopes,  and  a  few  accessories,  which, 
though  not  absolute  novelties,  are  at  least  not  usually  seen  on 
sale  in  this  country.  The  most  conspicuous  and  possibly  the  most 
worthless  article  in  this  exhibit  is  a  huge  inverted  microscope,  as 
big  as  a  small  stovepipe,  in  which  great  amplification  is  gained  by 
means  of  the  great  distance  between  the  ocular  and  the  objective. 

Bardou  and  Son  of  Paris  also  exhibit,  in  connection  with  a 
large  display  of  telescopes  and  other  optical  goods,  one  large  in- 
strument of  the  French  style,  having  no  important  characteris- 
tics, and  a  few  inferior  instruments. 

Austria  is  represented  by  S.  Plossl  &  Co.,  of  Vienna,  whose 
little  case  contains  a  compact  histological  microscope  of  excellent 
design  and  attractive  appearance.  In  place  of  a  rack,  a  pair  of 
arms  attaches  the  body  to  the  milled  heads  near  their  circumfer- 
ence, changing  the  rotary  to  a  plunging  motion,  as  if  the  driving 
wheel  of  a  steam-engine  moved  the  piston  rod,  and  giving  a  very 
deliciite  adjustment  just  as  tlie  body  approaches  a  state  of  rest. 
Accompanying  this  instrument  is  a  clinical  one,  of  the  German 
style  and  far  simpler  than  the  French,  English,  or  American 
forms. 

The  handsomest  case  of  instruments  in  the  English  depart- 
ment, and  indeed  in  the  whole  exhibition,  is  that  contributed  by 
the  Ross  house,  of  London.  Less  than  this  could  hardly  be  true  of 
a  finely  finished  show-case  well  filled  with  their  almost  unequaled 
workmanship.  With  the  exception  of  the  new  Wenham  adap- 
tation of  the  Jackson  form  of  stand,  and  the  series  of  new  Wen- 
ham  objectives  which  are  understood  to  have  been  entered  for 
competition  and  then  permanently  removed  from  the  exhibition 
and  the  country,  there  is  but  little  in  the  exhibit  that  would  be 
called  novel,  most  of  the  forms  seen  being  the  familiar  and 
standard  styles  of  several  years  past.  No  better  commenda- 
tion of  the  new  stiiiuls,  whose  beauty  is  universally  conceded, 
coukl  be  desired  than  is  furnished  by  the  old  style  Ross  stiinds 
exhibited  by  their  side.  Notwithstanding  the  solid  workman- 
ship of  the  latter,  and  the  care  with  which  they  were  doubtless 
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padced  for  transportation,  the  trans verae  bar  which  joins  the 
bodj  to  the  rack  baa  in  nearly  every  eaae  given  way  under  aome 
nnfortnnate  jar  and  booome  hopelessly  though  not  conspicuoasly 
deformod.  Ttio  untimely  removal  of  the  mt  of  cornpuratively 
nnfamillar  objectives  from  the  exhibition  could  not  have  been  an 
intentional  breach  of  courtesy  or  propriety,  but  was  certainly  an 
unfortunate  mistake  on  the  part  of  both  the  proprtetors  who 
and  the  officials  who  permitted  it. 

R.  and  J.  Beck  s  exhibit  is  perhaps  the  moat  complete  in  the 
exhibition,  but  is  so  badly  dispkyed  as  to  present  a  ficaixely 
attractive  appearance.  The  large  number  of  standard  forms 
and  the  numerous  and  convenient  accessories  ma<le  by  this  finn 
huve  been  so  extensively  exhibited  and  sold  in  thia  country  that 
their  peculiarities  are  well  known.  The  chief  novelties  are  a 
much-needed  addition  of  centring  and  rotating  ailjustments  to 
the  substage,  and  a  showy  introductiou  of  aluminium  mountings 
in  some  of  the  stands. 

Henry  Crouch,  of  L(»ndon,  also  exhibits  a  full  series  of  iustru- 
ments  characterized  by  a  greatly  improved  quality  of  moderate- 
priced  work,  a  class  of  work  for  which  there  is  an  increasing  ap- 
preciation and  a  growing  demand.  His  beet  stands  of  medium 
ftize  lack  scarcely  any  advantage  as  compared  with  far  more 
olimisy  and  costly  first-ohiSB  stands.  His  variety  of  accessories  is 
laige  and  well  selected,  showing  an  earnest  endeavor  to  adopt 
the  best  novelties  from  every  source.  His  manufiicture  of  a  small 
bistologieiil  instnimt^nt,  with  short  body,  low  stage,  and  horse- 
nfter  the  Continental  method^  ia  one  more  evidence  of 
fSTor  with  which  such  instmroents  are  regarded  in 
England  and  America*  especially  as  it  ia  sold  at  a  price  greatly 
disproportionate  to  its  sizre  and  elcgaaee. 

Of  Negretti  and  Zambra  it  need  only  be  said  that  along  with 
other  goods  they  display  a  small  variety  of  microscopes,  of  which 
but  one,  the  largest,  ia  notiible,  and  that  merv.^ly  for  its  bignesa. 
It  belongs  to  the  furniture  style  of  instruments^  and  so  does  ita 
large  case  of  accessories.  Precisely  the  same  wordis  may  bo  ap* 
plied,  except  as  to  uumbem^  to  the  two  huge  instruments  of  J, 
H.  Dallmeyer,  the  smaller  of  which  is,  in  the  writers  judjorment, 
too  large  for  any  known  use. 

The  chiSH  of  American  instrtUMiits,  though  not  as  dinLltJct  a 
group  as  the  other  two,  is  mentioiied  separately  for  local  reasons 
as  well  as  on  account  of  some  peculiarities  which  ita  mtMnbers 
have  in  common,     Cerbiinly  first  among  these  is  the  exhibit  of 
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Joseph  Zentmayer,  of  Philadelphia,  who  offers  the  most  elaborate 
and  elegant  instruments  as  well  as  the  largest  variety  of  different 
forms.  His  ingenious  contrivances  and  excellent  brass-work  are 
too  familiar  to  need  description.  He  shows  the  large  American, 
intermediate,  hospital,  and  clinical  stands,  and  the  new  student's, 
introduced  a  few  years  ago  to  meet  the  demand  for  histological 
instruments  ;  also  a  material  modification  of  the  American,  in- 
troduced this  summer  and  known  as  the  model,  having  the  three 
new  features  of  a  fine  adjustment  by  a  long  slide  close  behind 
the  rack  and  moved  by  a  screw  and  lever  nearly  in  the  Ross 
position,  an  interchangeable  stage  which  can  be  almost  instantly 
removed  and  replaced  by  an  extremely  thin  diatom  stage,  and  a 
bar,  which  carries  the  substage  and  mirror,  hinged  at  the  level 
of  the  plane  of  the  stage  so  as  to  enable  the  illuminating  appara- 
tus to  revolve  with  facility  and  in  an  easily  measured  position 
around  the  object  as  a  centre.  He  also  exhibits  a  new  pocket 
microscope  of  neat  and  apparently  serviceable  construction. 

T.  H.  McAllister's  case,  in  the  photographic  building,  exhibits 
his  two  or  three  grades  of  instruments,  with  chain  movements, 
thin  stages,  and  often  iron  bases,  built  with  a  view  to  both  econ- 
omy and  excellence ;  and  also  a  new-model  physician's  micro- 
scope, which  is  literally  a  charming  little  instrument,  very  porta- 
ble and  handsome,  and  combining  with  most  of  the  excellencies 
of  the  maker's  former  work  the  Zentmayer  glass  sliding  stage 
and  the  diaphragm  in  the  stage  close  to  the  object.  The  object- 
ives furnished  with  it  vary  from  fair  to  the  best,  according  to 
the  pecuniary  views  of  the  purchaser.  The  accessories  are  of  the 
usual  forms. 

Bauscli  and  Lomb,  of  Rochester,  who  have  lately  added  to  the 
province  of  the  Vulcanite  Optical  Instrument  Company,  of  that 
city,  a  microscopical  department,  under  charge  of  E.  Gundlach, 
formerly  of  Germany  and  late  of  Hackensack,  N.  J.,  exhibit  a 
large  series  of  entirely  new  designs.  These  are  all  of  excellent 
workmanship,  though  of  low  or  medium  grade  as  to  size,  com- 
plexity, and  cost.  By  simplifying  the  designs,  introducing  vul- 
canite into  the  mountings  where  it  can  be  done  to  advantage,  and 
introducing  the  business  principle  of  attempting  to  create  a  large 
demand  by  production  at  a  very  low  cost,  the  experiment  of  of- 
fering good  instruments  at  a  very  low  rate  is  being  tried  on  a 
scale  and  with  facilities  unprecedented  in  this  country.  The 
special  peculiarities  of  these  stands,  aside  from  the  vulcanite 
mountings,  are  the  hinging  of  the  substage  bar  at  the  level  of 
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thn  object,  oonte^iing  in  thb  riNipect  the  priority  with   Zi^tit- 

gri*r'«  new  atand ;  a  new  ob]«»>et  carrier,  whirh  with  »onie  ini- 
inentif  miiy  Ih-i  convenient ;  n  n^vr  fine  acijiintnient,  by  inimnii 
of  a  nerew  acting  on  the  body,  which  io  supported  at  the  end  of 
two  paniliel  horizontal  sprinj^,  whicli  allow  a  peril Itiirly  urnooth 
motion  jinirtitirilly  incapable  of  deterionition  from  wear  cir  any 
other  probable  eaoie;  and  a  coarse  adjoatment,  consisting  of  a 
slide  at  the  upper  pfirt  of  its  course,  and,  billow,  a  rapid  »crt^>w 
which  prevents  pushing  the  body  snddenly  thrtmgh  the  slide, 
and,  without  interfering  with  a  prompt  adjustment  of  low  powers 
by  sliding,  giv»-s  a  deliciite  zuljustment  ff>r  higher  f>ow»*rH  by 
screwing*  This  method  is  evidently  a  modification  of  Wales* 
oblique  slot. 

George  Wales*  new  student's  micni^cope  is  exhibited  by  the 
Stevens  Institute  of  Technology.  This  is  indee<l  an  educ^aticinal 
microscope  and  not  a  burlesque  on  the  claim  o(  tlie  instrument  to 
educational  value.  It  is  a  small  and  comj>act  stand,  of  the  con* 
ntal  style,  with  horso-shoe  Iwise  and  low  stag#*,  of  most  sub- 
itial  workmansliip^  adopting  the  Zeutmayer  glass  iitage,  and 
introdnctng  an  original  coarse  adjustment  by  means  of  a  sliding 
lube  with  the  addition  of  a  pin  moving  in  an  oblique  slot  and  giv- 
ing a  rapid  and  very  steady  and  safe  adjustment  by  means  of  a 
screwing  movement,  and  vm  iris  diaphragm  capable  of  being  used 
after  the  continental  plan  close  to  tiie  object  slide,  consisting  of 
a  thin  split  tube  whose  blades  are  overlapped  and  gradually 
closed  by  being  screwed  up  into  a  dome-shajMsd  ejivity  in  the  bot- 
tom of  the  stage  plate.  The  instrument  is  furnished  with  Wales* 
it  lenses. 

James  W.  Queen  &  Co*  exhibit  their  instruments^  which  are 
of  the  English  type,  reduced  and  adapted  to  the  student^s  micro- 
aec^  grade,  and  aim  rather  to  combine  well-known  excellencies 
into  a  good  and  popular  instrument,  than  to  introduce  novelUt*s 
of  construction. 

The  instnnnents  by  W,  Y*  McAllister,  in  the  Pennsylvania 
State  Edueatiomil  Exhibit,  do  not  aeem  to  saggeat  any  of  tlie 
of  recent  years. 

A  aot  of  William  WaW  exquisite  lenses  wae  exhibited  by 
Mr.  Zentmayer,  but  was  unfortunately  allowed  to  be  prematurely 
from  the  ease* 

Sereral  makers  are  conspicuous  by  their  alisenoe.  All  vtsilots 
to  this  department  would  have  been  glad  to  see  Hartnaek,  and 
Powell,  and  Lealand,  and  the  German  makemiv  well  rapmentod  $ 
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and  many  felt  disappointed  at  the  absence  of  Spencer,  of  ToUes, 
and  of  Grunow,  having  very  reasonably  expected  that  such  promi- 
nent American  makers  would  from  motives  of  fitness  and  courtesy, 
if  not  of  interest,  contribute  their  share  to  the  completeness  of  Uie 
International  Exhibition.  It  would  have  been  peculiarly  appro- 
priate, in  view  of  their  undisputed  excellence  and  their  high 
claims,  that  the  new  duplex  front  objectives  of  ToUes  should 
have  been  placed  in  comparison  with  the  world's  other  lenses, 
while  the  unhandsome  insinuation  which  is  being  extensively 
printed  in  advertisements,  that  they  are  not  at  the  exhibition  be- 
cause they  would  not  be  properly  examined  there,  must  have 
been  authorized  without  serious  thought  by  the  persons  responsi- 
ble for  it.  It  is  well  known  that  President  F.  A.  P.  Barnard, 
who  was  associated  with  such  judges  in  this  group  as  Profs. 
Joseph  Henry,  J.  E.  Hilgard,  and  others  scarcely  less  distin- 
guished, gave  his  personal  attention  to  the  examination  of  the  ex- 
hibits in  this  department. 

Among  the  objects,  other  than  microscopes,  of  special  interest 
to  microscopists,  may  be  classed  the  double-stained  vegetable 
preparations  by  Dr.  Beatty,  the  large  series  of  fine  mounted  ob- 
jects by  W.  H,  Walmsley,  and  the  far  from  equal  set  of  im- 
ported objects,  both  exhibited  by  James  W.  Queen  &  Co.,  and 
the  more  limited  series  of  pathological  specimens,  by  Dr.  H.  N. 
Krasinski,  in  the  Russian  department ;  the  already  famous  ma- 
chine for  micro-ruling  on  glass,  by  Professor  Rogers  ;  the  hitherto 
unequaled  photo-micrographs,  by  Dr.  J.  J.  Woodward,  exhibited 
by  the  Army  Medical  Museum,  and  the  good  though  less  pretend- 
ing attempts  in  the  same  direction,  by  Dr.  Carl  Seiler,  in  the  pho- 
tographic building  ;  and  the  large,  interesting,  and  carefully  pre- 
pared series  of  minute  fungi,  with  tinted  drawings  of  the  same, 
contributed  by  Mr.  Thomas  Taylor  to  the  exhibit  of  t  e  de- 
partment of  agriculture  in  that  most  creditable  portion  of  the 
whole  exhibition,  the  United  States  Government  Building. 


BASTIAN   AND   PASTEUR  ON   SPONTANEOUS    GENERA- 
TION. 

BY   HENRY   J.    SLACK. 

TN  the  number  of  Comptes  rendus  for  July  10,  1876,  is  a  paper 
^  by  Dr.  Bastian,  On  the  Influence  of  Physico-Chemical  Forces 
in  the  Phenomenon  of  Fermentation,  intended  to  demonstrate, 
in  opposition  to  the  theory  of  atmospheric  germs,  that  certain 
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organic  HquitlH  contain  complex  chemical  bodiai  whidi  are  capi^ 
ble  of  orgaaiz^ation,  and  form  difforeat  kinds  of  bacteria. 

In  rapport  of  these  notions  lie  red  ten  ex|)erimenta  on  uriiie 
canaed  to  boil  and  screened  from  Uie  influence  of  atinosipheric 
germa.  '  To  determine  the  pnxliu^tion  of  bacteria  in  this  urine  he 
inlrodttoed  potash  and  oxy^^^n^  ami  i«tthjtx*tod  it  to  Mi"*  1*\     He 

I  atatea  that  in  numerous  trials,  urine  previously  rendered  st^^rile 
and  heated  aa  just  atat^  gUTe  rise  to  bacteria.     He  found  that 

.  m  tmnp<»mtare  of  122^  F*,  Ihougb  not  g«5ncmlly  considered  favor- 

[  able  to  fennentatiotif  was  so  to  the  development  of  bacteria  in 
nrine  and  some  other  oi^nic  liquids. 

In  the  autumn  of  1H75^  he  says^  he  found  that  nrine,  normal 
and  acid,  rendered  sterile  by  ebullition,  became  fertile  in  two  or 
three  ihiys  when  exactly  saturated  by  pob\Ah,  without  other  con* 
lamination^  and  after  being  exposed  to  an  elevated  tem{>erature. 
He  further  states  tliat  he  took  the  most  minute  preeantions  to 
avoid  the  influence  of  germs  that  might  have  been  in  the  potaah 
or  on  the  walls  of  the  vessels  employed,  as  well  aa  tboJ««*  wtil.  h 
the  air  might  carry. 

He  also  states,  with  regard  to  the  inflnenoe  of  ow^^  n,  tiiat 
urine  rendered  sterile,  neutralized  by  potash*  and  subjoctird  to 
electric  action  through  platinum  wirea^  gave  remarkable  results, 
fermenting  nipidly  at  122**,  and  becoming  filled  with  bacteria  in 
from  seven  to  twelve  hours.  He  considers  that  these  experimenta 
overthrow  the  atmospbeirie-gemi  theory,  and  cttea  Tyudtdl  to  the 
effinrt  that  bacteria  germs  are  destroyed  by  a  temperature  of 
212"^  maintained  for  a  minute  or  two^  as  was  the  case  with  tha 
fluids  ho  used. 

In  Covtpten  rrnduM  for  July  17th,  M,  Pasteur  makes  a  very 
polite  reply,  tinged  with  a  little  irony,  in  the  remark  tluit  the 

^  heterogenists  are  more  fortunate  than  the  inventors  of  ]>erpetual 
motion,  in  the  lengthy  attention  they  have  received  from  rnnen- 
tific  btKlies.  lu  the  domain  of  mathematical  sciencea  it  is,  ho 
aays,  possible  to  demonstrate  that  eert^vin  propositions  cannot  be 
tnR%  but  natural  sciences  are  less  able  to  predict  results.  The 
mathematician  may  disdain  to  cast  his  eye  u[K)n  an  essay  which 
has  for  its  object  squaring  the  circle,  or  perpetual  motion ;  but  the 
qiiastion  of  Bpontaneoiia  generation  excites  public  opinion^  be* 
cause  it  is  impossible  in  the  actual  state  of  science  to  prove  a 
priori  that  no  manifestation  of  life  can  ttike  place  by  a  jump, 
withoot  the  previous  existence  of  a  similar  life. 

When  any  observer  announces  that  he  has  discoTared  the  ocn- 
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ditions  capable  of  causing  the  spontaneous  origin  of  life,  he  ia 
sure  of  the  prompt  adhesion  of  the  systematic  supporters  of  \m 
doctrine,  and  of  raising  a  doubt  in  the  minds  of  others,  who  have 
acquired  only  a  superficial  knowledge  of  the  subject.  This  is  the 
more  the  case  when  an  author,  like  Dr.  Bastian,  occupies*  an  im- 
portant position,  has  literary  and  dialectic  talent,  and  brings  for- 
ward conscientious  researches. 

During  the  twenty  years  he  has  worked  at  this  question,  M.  Pas 
teur  says  he  has  not  been  able  to  discover  any  life  not  preceded 
by  a  similar  life.  The  consequences  of  such  a  discovery  would 
be  incalculable.  Natural  sciences  in  general,  medicine  and  phi- 
losophy in  particular,  would  receive  an  impulse  of  which  no  one 
could  foresee  the  consequences,  and  if  any  one  succeeds  in  reaching 
such  a  result,  he  would  welcome  the  happy  investigator  on  his 
operations  being  proved.  At  present  his  attitude  is  one  of  defi- 
ance, as  he  has  so  often  shown  how  readily  able  men  n)ake  mis- 
takes in  this  diflBcult  art  of  experimentation,  and  what  danger  is 
connected  with  the  interpretation  of  facts. 

Let  us  see,  he  exclaims,  whether  Dr.  Bastian  has  knovm  how 
to  escape  these  two  rocks.  He  then  cites  the  title  of  Dr.  Bas- 
tian's  paper  and  his  chief  remarks,  and  adds  that  he  hastens  to 
declare  that  the  experiments  described  would  usually  give  the 
results  that  are  stated,  and  that  he  need  not  have  operated  at  a 
temperature  of  50°  C,  as  at  25°  or  30°,  and  even  lower,  boiled 
urine  rendered  alkaline  by  pottish  in  a  pure  atmosphere  becomes 
filled  with  bacteria  and  other  organisms."  If  Tyndall,  as  Dr. 
Bastian  says,  thought  this  was  not  so,  it  must  have  been  through 
forgetful ness.  Dr.  Bastian  cannot  be  unaware  that  the  experi- 
ments he  has  just  communicated  to  the  academy,  or  at  least  ex- 
periments of  the  same  kind,  were  made  by  me,  and  published  in 
a  memoir  in  1862,  entitled  On  Organic  Corpuscles  which  exist 
in  the  Atmosphere  :  an  Examination  of  the  Doctrine  of  Sponta- 
neous Generation.  I  demonstrated  in  this  paper  (pages  58,  66) 
that  acid  liquids  which  always  become  sterile  by  a  few  minutes' 
exposure  to  100°  C.  are  made  fecund  if  we  communicate  to  them 
a  slight  alkalinity.  The  novelty  introduced  by  Dr.  Bastian  in 
having  recourse  to  a  temperature  of  50°  C.  is  only  apparent,  since 
this  condition  is  superfluous.  There  is,  then,  between  us  only  a 
difference  in  the  interpretation  of  facts  common  to  both.  Dr. 
Bastian  says  these  facts  prove  spontaneous  generation,  and  I  re- 
ply, Not  at  all  ;  they  only  demonstrate  that  certain  germs  of  in- 
ferior organisms  resist  a  temperature  of  100°  C.  in  neutral  and 
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Bliglitly  alkaline  solutioufi^  donbtleaa becaitfle  under  snch  conditiona 
Iheif  siiTelopai  are  not  penetfmtod  by  the  wator,  and  tUnt  tlit^y 
art  aa  tf  tbe  medittm  m  which  they  are  heated  b  sligbtly  acid. 
lii  refereDoe  to  thia  I  will  recall  that  the  worinnen  of  Roiiim«  aa 
M«  Pottchot  inffirnK'd  ti^,  notioed  that  ctrtaiii  ieeda  attadied  to 
wool  corning  fruui  liriLzil  germinated  after  four  hours*  exposure 
to  boiling  water«  and  M,  Poucbet  proved  that  when  the  germi- 
nation ooeurred  tdU^r  aueh  tri«atrneut  the  graini  bad  preserved 
their  natural  size,  their  bard,  homy  envelope  not  liaving  been 
penetrated  by  water  or  steam  ;  whtmi  the  contrary  was  the  ease, 
germination  was  impossible.  With  regard  to  germs  disseminated 
in  atmospheric  dust,  I  proved  tiiut  they  perished  in  an  acid  me- 
dium at  100^  C,  but  they  remain  fertile  if  the  medium  is  alka- 
line,    (See  page  65  of  my  paper.) 

*'  If  Dr.  Bastian  wishes  to  assure  himself  of  bis  errors  of  inter* 
pretatton,  he  can  easily  do  it.  He  obtains  bacteria  by  saturating 
boiled  urine  with  potash.  I  simply  suggest  that  instenc]  uf  em- 
ploying an  aqueous  solution  of  potash,  he  should  drop  into  tlie 
urine  solid  potash  after  making  it  red*hot,  or  even  only  to  110^  C. 
His  experiment  will  then  never  suooeed ;  that  is,  be  virill  obtain 
no  formation  of  bacteria  in  urine  exposed  to  30**,  40**,  or  50"  C, 
The  (Hinclusion  he  has  drawn  from  our  common  experiments  is 
thus  inadmiflfiible,  for  it  would  be  absurd  to  pretencl  that  the 
primum  movent  of  life  is  in  melted  caustic  potash*  Such  i«  the 
way  of  obtaining  a  decisive  result.  In  one  word,  I  only  aak  Dr. 
Baatian  to  eliminate  the  bacteria  germs  which  were  contained  in 
the  aqueous  solution  of  potash  he  employs.  If  Dr.  Uastian  finds 
it  difficult  from  the  apparatus  he  uses,  and  does  not  describe,  to 
bring  the  potash  to  a  red  beat  previous  to  c(X)ltng  it  and  drop- 
ping it  as  a  solid  into  the  urine,  let  him,  instead  of  beating  it  to 
100**  C,  heat  it  to  110**  C,  and  he  will  then  find  sU'rility  if  he 
eperaies  with  vigorous  acoumcy.  If  he  still  preserves  liisdimbta, 
let  him  suppn^^  the  preliminary  condition  of  causing  the  urine 
to  Wit ;  for  it  is  a  remarkable  f^  lliat  urine  in  its  absolutely 
normal  state  as  it  leaves  the  bladder  of  a  healthy  man  retniiirts 
sterile  if  a  certain  quantity  of  potash  is  dropped  into  it,  with  the 
precautions  I  have  described  in  chapter  iii.  of  my  recent  work 
cm  beer,  to  avoid  contact  with  atmospheric  germs.  Dr.  Bastian 
ooDSctentiously  seeks  the  truth,  and  no  altemative  conclusion  is 
possible,  I  entertain  the  firm  hope  that  he  will  afaandoii  his  belief 
in  spontaneous  generation  and  in  the  proofs  he  supposes  he  has 
adduced.*' 
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M.  Pasteur  at  the  close  of  his  paper  stated  verbally  that,  al- 
though the  urine  of  a  healthy  man  contains  no  extraneous  germs 
of  organic  bodies,  in  most  cases  it  comes  into  contact  with  such 
germs  at  the  moment  of  its  emission  at  the  extremity  of  the  ure- 
thral canal,  or  in  the  surrounding  air.  He  also  described  the  very 
simple  apparatus  he  employed  to  repeat  Dr.  Bastian's  experi- 
ments with  decisive  results.  It  is  a  pity  that  no  details  of  this 
are  given  in  Comptes  rendus. 

Dr.  Bastian's  reply  to  Pasteur's  criticism,  and  the  latter 's  re- 
jomder,  will  be  found  in  Comptes  rendus  for  July  31st  and 
August  7th  ;  they  add  nothing  to  the  preceding.  —  Monthly  Mi- 
croscopical Journal^  October. 


THE    DESTRUCTION   OF   BIRDS  BY  TELEGRAPH  WIRE. 

BY  DR.   KLLIOTT   C0UE8,   U.   8.  A. 

T^HIS  is  a  subject  which  has  already  attracted  deserved  atten- 
-*■  tion  in  Eurppe,  and  I  believe  that  much  has  been  said  aboat 
it,  particularly  by  German  writers.  But  in  this  country  the 
facts  in  the  case  seem  to  have  been  to  a  great  degree  overlooked, 
or  at  any  rate  insufficiently  set  forth  in  the  random  notices  which, 
like  the  accounts  of  the  mortality  caused  by  light-houses,  have 
occasionally  appeared.  Yet  the  matter  is  one  of  much  interest, 
as  I  shall  here  take  opportunity  to  note.  Few  persons,  probably, 
even  among  ornithologists,  realize  what  an  enormous  number  of 
birds  are  killed  by  flying  against  these  wires,  which  now  form  a 
murderous  net-work  over  the  greater  part  of  the  country.  Until 
recently,  I  had  myself  no  adequate  idea  of  the  destruction  that  is 
so  quietly,  insidiously,  and  uninterruptedly  accomplished.  My 
observations  do  not  enable  me  to  form  even  an  approximate  esti- 
mate of  the  annual  mortality,  and  I  suppose  we  shall  never  pos- 
sess accurate  data;  but  I  am  satisfied  that  many  hundred  thou- 
sand birds  are  yearly  killed  by  the.  telegraph.  The  evidence  I 
shall  present  may  be  considered  sufficient  to  bear  out  a  seemingly 
extravagant  statement. 

I  recently  had  occasion  to  travel  on  horseback  from  Denver, 
Colorado,  to  Cheyenne,  Wyoming,  a  distance  of  one  hundred  and 
ten  miles,  by  the  road  which,  for  a  considerable  part  of  the  way, 
coincided  with  the  line  of  the  telegraph.  It  was  over  rolling 
prairie,  crossed  by  a  few  affluents  of  the  South  Platte,  along  the 
eastern  base  of  the  Rocky  Mountains.  The  most  abundant  birds 
of  this  stretch  of  country,  at  the  time  (October),  were  horned 
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Urki  (^Ertm<*phUa)^  flocks  of  which  were  alinoot  continuallj  in 
sight ;  and  the  noxt  most  characteristic  spocies  wan  Maecown'a 
buDtiog  {PUctr^^phants  Maccownii).  Almoat  immtH]intely  upon 
riding  by  the  teh^gniph  wiro^  I  notietrd  a  dead  lark ;  aad  aa  I 
fMuned  Mvcral  more  in  quick  succession,  my  attention  was  aroused. 
Tbo  poaition  of  the  dead  birds  enabled  me  to  trace  c&tise  and  ^* 
ftkct,  before  I  actually  witnessed  a  case  of  Uie  killing.  The  bodiea 
lay  in  every  instance  neairly  or  dinjctly  beneath  the  wire,  A 
crippled  bird  was  occasionally  seen  fluttering  along  the  roaid« 
Becoming  intereated  in  the  matter,  I  began  to  couut»  auid  dd* 
Slated  only  iilter  actually  counting  a  hundred  in  the  course  of 
iS  hour*s  leisurely  riding  —  representing  {)erlmi>»  *  distance  of 
three  miles.  Nor  was  it  long  before  I  saw  birds  strike  the  wire, 
and  fall  stunned  to  the  ground  ;  three  sucli  cases  were  witnessed 
during  the  hour.     One  bird  had  its  wing  broken ;  another  was 

licked  up  dying  in  oonTulsions  from  the  foroe  of  the  blow, 
eyeballs  of  several  dead  oniM>t  I  examined  were  started  bt>m 
lir  sockets,  and  the  feathers  of  tin*  forehead  were  torn  off,  in- 
ng  a  violent  blow  upon  the  head ;  but  in  moat  cases  there 
was  left  no  outwanl  mark  of  the  latal  internal  injury.  Along 
some   particular  stretches  of  wire  where,  for  whatever  reason, 

lirds  had  congregated,  the  dead  ones  averaged  at  least  ono  to 
Sfvery  interval  between  the  poles;  sometimea  two  or  three  lay 
together,  showing  where  a  flock  had  passed  by,  and  been  deci* 
mated*  The  great  majority  of  the  birds  destroyed  consisted  of 
birks ;  I  noticed  perhaps  half  a  dozen  buntings,  one  meadow 
starling  {SturneUa  magna  negleeta^^  and  one  grreen-winged  teal 
(^Quirquedula  CaroUnensis),  The  profKirtion  of  larks  was  prob- 
ably  duo  in  the  main  simply  to  their  great <*r  abundance  ;  hut  I 
presume  that  their  singularly  wayward,  impubivt*  flight  may 
have  increased  the  risk  of  striking  the  wires.  They  wet*e  the 
only  birds   I  saw  knocked  down ;   and    I  notietnl,  or  fancied    I 

iOtioed,  some  hesitation  and  confusion  in  their  flight  when  the 
ka  crossed  the  line  of  wire. 
From  these  facts,  which  I  simply  narrate,  one  may  attempt  to 

timat4>,  if  he  wishes,  the  extent  of  the  destruction  whidi,  as  I 
liave  already  said,  goes  on  ioosnantly.  Given,  ono  hundred 
4ead  birds  to  three  miles  of  wire,  all  killed,  perhapa,  witliiu  a 
Wf>sk;  or,  given  three  birds  seen  to  strike  and  fall  in  an  hour; 
bow  many  are  annually  killed  by  the  telegraph  wires  of  the 
United  States  ?  I  should  be  sorry  to  suppose,  however,  that  the 
rate  of  destruction  I  witnessed  is  not  at  or  near  the  maidmum  ; 
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for  I  have  seldom  seen  more  birds  to  the  acre  than  daring  the 
day  to  which  I  particularly  refer,  and  never  under  circumstances 
more  likely  to  result  in  the  disaster  of  which  I  speak. 

Usually,  a  remedy  has  been  or  may  be  provided  for  any  unnec- 
essary or  undesirable  destruction  of  birds ;  but  there  seems  to  be 
none  in  this  instance.  Since  we  cannot  conveniently  abolish  the 
telegraph,  we  must  be  content  with  fewer  birds.  The  only  moral 
I  can  discern  is  that  larks  must  not  fly  against  tel^raph  wires. 
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Powell's  Exploration  of  the  Colobado  Riysb.^  Sccovb 
Notice.  —  Our  notice  of  the  second  part  of  this  admirable  r^K>rt  hif 
been  long  deferred,  but  the  portion  on  the  structural  geology  oi  the  re- 
gion possesses  additional  interest  on  account  of  the  publication  of  Mft- 
jor  Poweirs  report  on  the  geology  of  the  Uinta  Mountains,  among 
which  one  branch  of  the  Colorado,  the  Green  River,  takes  its  rise.  Ai 
a  contribution  to  the  theory  of  formation  of  mountains  the  report  ii  one 
of  special  interest.  The  Rocky  Mountains,  our  author  shows,  have  ben 
carved  out  by  rains  and  running  water  from  a  great  block  of  sediment- 
ary rocks  which  suffered  erosion  from  the  time  of  its  first  appearance 
above  the  sea.  The  peculiar  form  of  the  mountains  is  due  largely  to  the 
soft  nature  of  the  rocks  and  the  dryness  of  the  climate.  *^  Though  little 
rain  falls,  that  which  does  is  employed  in  erosion  to  an  extent  difficult  to 
appreciate  by  one  who  has  only  studied  the  action  of  water  in  degrading 
the  laud  in  a  region  where  grasses,  shrubs,  and  trees  bear  the  brunt  of 
the  storm.  A  little  shower  falls,  and  the  water  gathers  rapidly  into 
streams  and  plunges  headlong  down  the  steep  slopes,  bearing  with  it  loads 
of  sand,  and  for  a  few  minutes,  or  a  few  hours,  the  district  is  traversed  by 

brooks,  and  creeks,  and  rivers  of  mud When  a  great  fold  emerges 

from  the  sea,  or  rises  above  its  base  level  of  erosion,  the  axis  appears 
above  the  water  (or  base  level)  first,  and  is  immediately  attacked  by  the 
rains,  and  its  sands  are  borne  off  to  form  new  deposits."  Thus  the 
mountains  have  never  perhaps  been  higher  above  the  level  of  the  sea 
than  at  present ;  for  example,  the  "  Uinta  Mountains  were  not  thrust  np 
as  peaks,  but  were  carved  from  a  vast,  rounded  block  left  by  a  retiring 
sea,  or  uplifted  from  the  depths  of  the  ocean,  and  their  present  forms  are 
due  to  erosion  !  " 

As  to  the  drainage  of  this  plateau  Mr.  Powell  concludes  **•  that  the 
present  drainage  was  established  in  rocks  now  carried  away  from  the 
higher  regions,  but  [with  remnants]  still  seen  to  be  turned  up  against 
the  flanks  of  most  of  the  ranges."  Thus  the  present  river  valleys  in 
1  Exploration  of  the  Colorado  River  of  the  West  and  its  Trilmtaries.  Explored  in 
1869,  1870,  1871,  and  1872,  under  the  Direction  of  the  Secretary  of  the  Smithsonian 
Institution.    Washington.     1875.    4to,  pp.  291.     With  Map  and  Plates. 
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valleys  that  run  in  the  direction  of  the  dip ;  anaclinal,  valleys  that  run 
a^aiiiHt  tho  dip  of  the  IkmIh.  Of  the  second  order  there  are  antiditial 
vallfvs  (Fij;;ure  <»«»),  which  follow  unticlinal  axes:  synclinal  valleys 
(Figure  •»?),  which  follow  synclinal  axes  ;  and  monoclinal  vallevH,  which 
run  in  the  direction  of  the  strike  between  the  axes  of  the  fold  ^  one 
hide  of  the  valley  formed  of  the  summits  of  the  beds,  the  other  com|M>sed 
of  the  cut  c^lges  of  the  formation.  This  classification  rests  solely,  the 
author  ailds,  on  typical  examples,  one  form  ofUm  running  into  another. 

Ont;  who  is  <piite  ignorant  of  geolo;;y  will  fiml  the  re|K)rt  cxcectlingly 
interesting,  while  the  professional  geologist,  in  whose  hands  tho  volume 
has  now  bt^cn  for  over  a  year,  bun  doubtlej&s  profited  by  its  |KTUsal. 

DaVIKS'  PllKPARATIOV  ANl>  MoiTNTINO  yK   MlCIlOSCOriC  OUJECTS.* 

—  As  a  brief  and  compact  manual  of  the  art  of  preparing  and  mounting 
microsi!opic  objects  wc  always  tiupposinl  that  the  present  one  was  prob- 
ably the  lie^t.  The  second  edition  is  a  still  more  usitful  book,  and  has 
been  s|>e<*ially  adapted  by  tho  e<litor  for  the  use  of  me<lical  students  and 
young  practitioners.  For  general  use,  however,  we  can  recommend  it 
as  a  cheap  and  reliable  l)Ook. 

IIl'xlky  axi>  Martin's  Biology.*  —  A  notice,  by  a  most  com|)e- 
tent  critic,  of  the  first  edition  of  this  excellent  manual  appeared  in  the 
April  number  of  the  Naturalist.  Tliis  second  c<1ition  is  issuml  at  a 
lower  price,  and  contains  a  number  of  corrections  and  alterations,  the 
pages  having  been  entirely  reset. 

JoRDA.\*s  Mani*al  of  tiik  Vkutkbrates  of  the  Northern 
UxiTKi)  States.'  —  To  those  desirous  of  a  cheap  manual  for  tho  ready 
identification  of  our  land  and  fresh-water  vertebrates,  we  should  unhesi- 
tatingly recommend  this  book  as  well  compiled  and  convenient,  while 
the  price  makes  it  generally  accessible.  The  characters  of  the  classes 
and  onlers  are  much  abbreviateil,  and  the  generic  characters  are  confined 
to  a  key,  '^  while  for  specific  characters,  only  such  points  have  been  gen- 
erally ret4iine<1  as  are  distinctive  as  well  as  descriptive."  The  classifica- 
tion is  biiMii  on  that  of  recent  authors,  aiftl  no  important  innovations 
•eem  to  have  been  suggested  by  the  auth(»r. 

In  onler  to  test  the  part  related  to  reptiles  and  batrachians  wc  have 
identified  several  s|>ecies,  before  unknown  to  us,  with  case  and  cer- 
tainty. The  objection  to  such  books  as  this  is  that  the  brief  an<l  con- 
densed descriptions  are  apt  to  be  unsatisfactory  in  critical  cases,  but  at 

I  Tht!  PfrfMinUion  and  Mounting  of  Microseofue  O'tfWtM,  Hy  TiioMAS  DiViK^.  Sec- 
ond Elitiiiri.  KfCiitly  eiiUr);e<I.  Edito*!  by  J.  Mathews,  M.  1>.  New  York:  G.  P., 
Putnam'*  Son*.     |H7C.     limo,  pp.  214.     S1.2.V 

«  A  Coirse  of  PntctiaU  Imtntrtim  in  EU.mfntary  Btolo;fi/.  By  T.  II.  IIuxi.BT, 
assiiitcd  by  H.  N.  Marti  jr.  .S<:cun<l  Kditioo,  revised.  London  and  New  Vurk : 
Mmcmillan  &  Co.     1876.     S3.00. 

•  MdHunl  of  thg  I'trtfbmteM  o/  the  Xorthem  United  States.  Indufiinj;  the  District 
east  of  the  Mi<i^i5i<«i(»i>i  River,  and  north  of  North  Carolins  and  Tennessee,  exclusive 
of  Marine  8|»ecie8.  By  David  Stakr  J<irda!c,  M.  S.,  M.  D.  Chicago:  Jansen, 
McClnrg,  &Co.     1876.'    12mo,  pp.  342.     $2.00. 
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the  author  distinctlj  states  that  the  manual  is  designed  for  "  collectors 
and  students  who  are  not  specialists/'  we  do  not  see  but  that  the  object 
has  been  gained,  and  the  plan  very  well  carried  out. 

Recent  Books  and  Pamphlets.  —  Manuscript  Notes  from  my  Journal ;  or,  HIqs- 
trations  of  Insects,  Native  and  Foreign.  Order  Hemiptera,  Suborder  Heteropten,  or 
Plant-Bugs.    By  Townsend  Glover.     Washington.     1876.    4to,  10  Plates,  pp.  132. 

Report  of  Explorations  across  the  Great  Basin  of  the  Territory  of  Utah  for  a 
Direct  Wagon-Route  from  Camp  Floyd  to  Genoa,  in  Carson  Valley,  in  1859.  By 
Capt.  J.  H.  Simpson,  Corps  of  Topographical  Engineers,  U.  S.  A.  Wasbiogtoo. 
1876.    4to,  pp.  518.     With  Map  and  Plates. 

Report  of  the  Exploring  Expedition  from  Saftta  F^,  New  Mexico,  to  the  Jonction 
of  the  Grand  and  Green  Rivers  of  the  Great  Colorado  of  the  West,  in  1859,  under 
the  Command  of  Capt.  J.  N.  Macomb.  With  Geological  Report,  by  Prof.  J.  S. 
Newberry.  U.  S.  Engineer  Department.  Washington,  D.  C.  1876.  4to,  pp.  148. 
With  Maps  and  Plates. 

Geological  Survey  of  Michigan,  Lower  Peninsula.  Palaeontology.  Fouil  Conls. 
By  Dr.  C.  Rominger,  State  Geologist.  (Advance  Copy,  unrevised  by  the  Author.) 
New  York:  Julius  Bien.     1876.    4to,  pp.  132.     With  10  Plates. 

Le  Helicopsyche  in  Italia.  Lettera  agli  Entomologi  Italiani  di  Carlo  de  Siebold. 
8vo,  pp.  10. 

Report  on  the  Geological  Map  of  Massachusetts,  prepared  by  W.  O.  Crosby,  Prof. 
Alpheus  Hyatt  in  Charge.  Under  the  Direction  of  the  Massachusetts  Commissioii 
to  the  Centennial  Exposition.    Boston.     1876.    Svo,  pp.  52. 

Insects  Injurious  to  the  Potato  and  Apple.  By  Prof.  G.  H.  Perkins,  Ph.  D. 
(From  Third  Report  of  State  Board  of  Agriculture.)  Rutland,  Vt.  1876.  8vo,  pp. 
46. 

Concerning  the  Fishes  of  the  Ichthyologia  Ohiensis.  By  David  S.  Jordan,  M.  S., 
M.  D.  (From  the  Bulletin  of  the  Buffalo  Society  of  Natural  Sciences.)  Baffalo. 
1876.     Svo,  pp.  7. 

Hydroj^raphic  Sketch  of  Lake  Titicaca.  By  Alexander  Agassiz.  (Reprinted  from 
the  Proceedings  of  the  American  Academy  of  Arts  and  Sciences,  xi.  1876.)  8to, 
pp.9. 

Exploration  of  Lake  Titicaca.  By  Alexander  Agassiz  and  S.  W.  Carman.  III. 
List  of  Mammals  and  Birds.  By  J.  A.  Allen,  with  Field  Notes  by  Mr.  Garman. 
IV.  Crustacea.  By  Walter  Faxon.  (Bulletin  of  the  Museum  of  ComparauTe 
Zoology,  iii.  nos.  15  and  16.)     July,  1876.     Svo,  pp.  26. 

On  the  Development  of  the  Qrustacean  Embryo,  and  the  Variations  of  Form  ex- 
hibited in  the  Larvoe  of  Thirty-Eight  Genera  of  Podophthalmia.  By  C.  S|>cncc 
Bate,  F.  R.  S.    (From  the  Proceedings  of  the  Royal  Society  of  London.)    Svo,  pp.  4. 

Die  Aussern  Lcbcnsvcrhaltnisse  der  Seethiere.  Von  Prof  Carl  Moebius.  4to, 
pp.4. 

Check-List  of  Preparations  and  Objects  in  the  Section  of  Human  Anatomy  of 
the  United  States  Army  Medical  Museum.  For  use  during  the  International  Exhi- 
bition of  1876,  in  connection  with  the  representation  of  the  Medical  Department 
United  States  Army.  No.  8.  By  George  A.  Otis,  M.  D.,  U.  S.  A.  Washington, 
D.  C.     1876.     Svo,  pp.  135. 

Hat  Man  in  den  interglaciaren  Ablagerungen  in  der  Schweiz  wirkliche  Spuren  von 
Menschen  gefundcn  oder  nur  Spuren  von  Bibern.  Von  J.  Steenstrup.  (FromAr- 
chiv  fiir  Anthropologic.)     1876.     4to,  pp.  A. 

The  Prehistoric  Remains  which  were  Found  on  the  Site  of  the  City  of  Cincinniti, 
Ohio,  with  a  Vindication  of  the  "  Cincinnati  Tablet."  By  Robert  Clarke.  Cincin- 
nati.    1876.     Svo,  pp.  34. 
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BOTANYJ 

70Ti»  o?t  Ai^riKB  Airii  SimALriNii  Tlaj^t*  in  Vermont.  —  Now 
timl  the  frofU  hsTO  leared  ffgvitatlon  hcrrf  and  our  inoiaiiaititt  are  wUitii 
Willi  inow,  I  can  niAkti  a  full  re[>ort  to  jrou  of  my  iunitnrr*i  work  in  bob- 

IatftixUig.  I  have  occupied  myself  cliietly  witli  u  ciu-i*ful  eitaiuiiiattoii  of 
Iha  Uglier  moutitaiui  of  V'^csrmoiit,  and  find  their  platiU  mticli  wore  Alpine 
[  id  charactrr  than  they  have  bcrcUifore  been  crrditcd  with  beting,  no  that 
in  the  next  coition  of  your  manna!  yon  need  not,  in  giving  the  diiitribi»> 
tion  of  ieveral  i|>ecieft  at  least,  ikip  over  the  Qrt^n  MouiitaUii  iii  paaaing 
ll      from  tha  White  Mouiitainft  Co  tJio  Adirondack*. 

I  On  the  Aumniit  of  Mount  Manfi5etd  1  hav«  found  Diapfnna  Laftponica^ 

^^yaeeimum  emtpttuMum^  and  Awplenium  virid0^  and  on  the  MummiU  of  both 
^^Blaniftt*Id  and  Caniern  Hump*  Pui^f^omum  rt npnmm^  Salix  Cutl$ri^  Naba* 
^Bbfj  Booiiu  and  A  ipidium  fragrant. 

^^      But  I  must  tril  yon  in  (lariicular  of  a  n^gion  lying  under  Uie  eaitern 

base  of  the  north  peak  of  MansHeld,  which  iii  vaiily  richer  in  Willoughby 

pbtntii  than  Willoughby  Itavlf.    It  b  a  narrow  and  deep  gorge  teparating 

'       the  bates  of  Mansfield  and  Sterling  mountains.     Through  this  ^pass^* 

runs  a  trail  fW>m  Stowe  Valley  on  the  south  to  Oisnbridge  in  the  \m- 

I       moiHc  Valtey  on  the  norths    It  has  long  bonio  the  name  of**  Smuggler^ 

Notch,"  iind  will  he  rememl>cre<l  an  the  place  where  Pursh  first  dJiCtivered 

Aspitiium   aruUatum  %'ar.   Braunii.     Seteral  botanists,   since    l^ursh's 

ilay,  liave  visited  the  station  of  this  fern,^ — Tuckrrman  and  Macrae  atMl 

Frost,  oeruiinly,  —  but  like  Pursh  they  w^jn  not  to  have  ld\  the  trail 

[      except  to  gather  supplies  of  the  fern,  which  grows  all  over  tlie  bottom  of 

^■thc  vallef.     The  Hoor  of  the  de51o  ia  strewn  with   masaee  of  sharply 

^^kigled  ruck  which  have  fallen  from  the  clitfji  five  hundred  to  one  thuu- 

^Bbri  feet  high  on  either  side.     But  a  few  rods  from  the  traO^  dlher  lo 

^*We  TJght  or  left,  we  come  to  the  foot  of  steep  di^ivitirs  fanned  of  the 

liner  debris  from  tlie  cliflfs,  and  ooircred  like  tlie  wbcde  ralley  with  mod* 

erately-sixed  B|)ecimens  of  lieiula  InUa  and  other  nortbeiti  Im^s.     It  it 

an  eighth  to  a  fourth  of  a  mile  to  tlie  top  of  tJkmm  deeUvitiet, 

f hence  rise  the  perpmidicular  clifFs*     These  predpic«t  extend  along  the 

I  of  the  pass  for  half  a  mile  or  mora,  balng  MMMWhat  hfgiier  aod 

extensive  on  the  western  or  JlsiiiJlild  tldt  thfto  oe  the  tudmr, 

ejr  Are  not  continuous  hut  wherever  streams  of  water  from  the  monnt- 

\  extending  high  al)Ove  fall  over  them*  at  least  daring  spring  aiid 

ill,  they  are  broken  into  by  deep  clefu  and  chutes  receding  far  t«adi- 

fard  and  upward  beyond  their  summits.     Between   thiwc  rlefu  sheer 

ipioes  like  rounded  towers  rise  hundreds  of  feet,  and  their  dry  sum- 

Iti  are  capped  with  a  stunted  growth  of  Abiei  alba, 

1  Cond acted  by  Paor,  G.  L^  GoonAua 
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So,  what  with   these  dry  and   exposed  rocks,  with   recesses  alwavs 
moist  and  shaded,  a  great  diversity  of  situation  is  offered  to  plants.     In 
one  or  two  places,  where  the  shade  is  deepest  and  the  supply  of  moistare 
most  abundant  and  constant,  grows  Aspidtum  fragrant,     (This  I  have 
several  times  met  with  this  season,  under  two  of  the  precipices  of  the  sam- 
mit  of  Mansfield,  at  the  base  of  the  cliff  of  Camel's  Hump  near  Woodsia 
glabella,  and  about  Indian  Falls  on   the  Winooski  River,  in  a  line  be- 
tween these  two  mountains.)     Asplenium  vtrtde,  scarce  under  the  south 
cliff  of  the  summit  of  Mansfield,  grows  abundantly  in  thick  tufts  and  maU 
all  along  the  shaded  bases  of  both  the  eastern  and  western  cliffs,  and 
in  the  deeper  woods  near  by,  and  follows  far  up  the  mountain  a  stream 
which  comes  down  from  the  ^'  Lake  of  the  Clouds,"  just  below  the  sum- 
mit of  the  north  peak  of  Mansfield.     Saxifraga  Aizoon,  seen  only  at 
Willoughby  in  some  score  of  specimens,  in  this  region  carpets  the  open 
slopes  and  shelves  all  over  these  cliffs,  just  as  Antennaria  plantaginifolia 
covera  the  soil  of  old  sterile  fields.     S.  aizoides  clings  to  all  the  moist 
rocks  wherever  it  can  get  a  foothold,  and  «S.  oppoiittfolia  is  only  a  little 
less  common. 

Of  Woodsia  glabella  there  is  ten  times  as  much  here  as  Mr.  Croydon 
and  I  found  at  Willoughby  the  past  season,  upon  a  close  examination  of 
the  mountains  on  both  sides  of  the  lake,  and  it  has  planted  itself  in  so 
many  places  impossible  of  access  except  to  the  birds  that  there  is  no 
danger  of  its  ever  being  exterminated  here. 

The  following  plants  are  scattered  freely  over  the  cliffs  :  Coniaselinum 
Canadejise,  Artemisia  Canadensis,  Aster  graminifolius,  Hedysarum  bore- 
ale,  Astragalus  alpinus,  Carex  scirpoidea,  and  Calamagrostis  stricta. 

These  three  Willoughby  plants  I  did  not  observe :  Arabis  petraa, 
Draba  incana,  and  Primula  MistassinicUy  though  it  is  quite  possible  that 
a  visit  made  earlier  than  August,  when  I  first  entered  the  valley,  might 
be  rewarded  by  the  discovery  of  the  latter.  As  an  offset  to  these,  how- 
ever, in  the  comparison  of  this  Mansfield  region  with  the  Willoughby 
region  we  have,  besides  the  two  or  three  ferns  already  mentioned,  Pin- 
guicuia  vulgaris  almost  as  abundant  as  the  Saxifrages. 

When  the  fearful  drought  of  the  past  summer  was  at  its  height  I  spent 
most  pleasantly  several  days  in  this  cool  and  fresh  mountain  valley. 
Though  I  climbed  to  nearly  every  accessible  place  among  the  cliffs,  1  do 
not  suppose  I  found  every  good  thing  the  region  holds. 

A  Woodsia  which  I  found  on  one  of  the  cliffs  of  Mansfield,  proves  to 
be   W,  bgperborea, 

I  also  inclose  a  panicle  of  a  Calamagrostis  from  Smuggler's  Notch, 
which,  if  it  be  not  Langsdorffii,  seems  to  me  to  be  near  that  species. 
[It  appears  to  be  C,  Lang^dorffii.  —  A.  G.] 

The  range  of  the  following  plants  may  be  extended.  I  have  picke<l  up 
on  the  shore  of  Lake  Champlain,  Hierochloa  boreal  is ;  on  the  shore 
of  the  lake  in  Shelburn,  Vt.,  as  well  as  about  the  Lake  of  the  Clouds, 
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on  Mansfield,  Carex  ientieulani^  and  on  the  hanks  of  the  Winooski 
River,  a  few  miles  above  the  station  of  Astragahu  Robbinsii^  that  rare 
grass,  Gruphephamm  meUcuities.  Also,  in  thin  vicinity,  Vilfa  raginm^ 
fiora^  and  northward,  on  the  sandy  plains  near  the  lake,  Erayro$tis  per- 
tinarea  :  also  on  the  lake  shore,  Phyto$tegia  Virginiana,  —  Communi* 
cateti  in  a  letter  to  Prof,  A.  Gray  6y  C.  (t.  Pkingi.k. 

[Among  Mr.  Prin<:le*8  interesting  discoveries  should  also  lie  enumer- 
ated the  rare  Hahenaria  rotundijolia,  found  by  him  at  Monkton,  Ver- 
mont.    A.  G.] 

The  Two  Bittkii-S wekts.  —  One  of  the  greatest  difficulties  that  per- 
sons ignorant  of  In^tany  have  to  contend  with  is  the  confusion  of  English 
naniC8.  Two  plants,  say,  of  very  remote  relationship  or  none  at  all, 
have  come  by  some  accident  to  lie  s|>oken  of  by  the  same  title.  An 
emigrant  from  the  old  country,  finding  a  plant  in  the  new  that  reminds 
him  of  home,  calls  it  by  the  suggested  name.  Possibly  some  one  in  the 
next  county  applies  the  same  title  to  an  entirely  different  thing.  Even 
here,  in  the  United  States,  one  cannot  depend  U|K)n  local  names,  which 
differ  according  to  the  tastes  and  fancies  of  the  giver.  Recognizing  this 
difficulty,  science  has  established  a  fixe<l  nomenclature  nn<lerstood  by  all 
civilized  [)eoples.  When  a  name  is  given  in  this  technical  language  it  is 
understood  in  Russia  or  Switzerland  as  well  as  in  America. 

Our  attention  is  at  present  attracteil  to  this  subject  by  the  question 
which  is  put  to  us,  '*  What  is  the  difference  between  the  two  plants 
ca]le<l  bitter-swei*t  ?  "  The  hitter-sweet  {Solanum  dulcamara)  is  a  plant 
of  the  nightshade  family,  with  clusters  of  lilac  or  purple-colored,  po- 
tato-like blossoms  opening  all  summer.  Generally  one  will  find  on  the 
same  specimen  both  flowers  and  fruit,  and  the  last  in  varying  (conditions 
of  maturity.  Green  and  bright  translucent  re<l  InTries  are  often  l>ome 
on  the  same  stem.  Now,  this  climl)er  or  half  shrub,  which  is  foun<l 
everywhere  about  dwellings  or  trailing  over  walls,  although  not  abso- 
lutely known  to  be  poisonous,  is  still  of  doubtful  relationship.  The 
berries  should  l>o  kept  out  of  the  hands  of  children.  The  plant  is  ad- 
ventive  from  Euro|)e,  but  is  well  established. 

The  shrubby  or  climbing  bitter-sweet  or  staff-tree  is  |>olygamo-di(K- 
cious,  the  small  greenish  flowers  ap|>earing  in  June.  The  plant  is  a  n*gu- 
lar  twiner,  and  often  grows  to  a  great  height  in  trees.  It  is  found  along 
streams  and  lakes,  and  we  have  generally  seen  it  fruiting  best  near  tide- 
water. It  is  the  Celastrui  icandens  of  botanists,  and  belongs  to  the 
order  Celastracea.  It  sometimes  has  the  local  name  of  Koxbury  wax- 
work. The  charm  of  this  plant  is  in  itA  l>eautiful  orange-c<»lored  }M>ds, 
which  in  late  autumn  open  and  reveal  the  scarlet  arils  of  the  see<is. 
Clusters  of  these  fruits  are  very  beautiful  in  winter  decorations  dis- 
played over  pictures  or  mirrors.  The  well-known  burning-bush  ( AWny- 
mu$)  belongs  to  the  same  family.  So  far  as  we  know,  the  Celastrut  is 
innocent,  but  the  Euongmui  is  reputed  dangerous.  Neither  of  the  plants 
known  as  bitter  sweet  is  poisonous  to  the  touch.  —  W.  W.  Bailey. 
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This  Nutrition  op  Plants.  —  Sig.  Cugini  1 

to  the  Nuovo  Giomale  Botanico  Italtano  a  very 

alimentation  of  cellular  plants.     In  his  Text-^ 

arranges  the  elements  which  are  necessary  to  th( 

three  series,  iu  the  order  of  their  importance,  tha 

Carbon,  Hydrogen,  Oxygen,  Nitrogei 

Potassium,  Calcium,  Magnesium,  Iro 

Phosphorus,  Chlorine. 

Cugini  would  arrange  them  thus,  in  five  series 

Carbon,  Hydrogen,  Oxygen,  Nil 

Sulphur. 

Potassium,  Phosphorus. 
Iron,  Magnesium, 
Silicon. 
The  modes  in  which  these  elements  are  coi 
serve  for  the  nutrition  of  the  plant  are  expresse 
of  the  proximate  food-materials  of  plants,  — 

'  Organic  carbon-compounds, 
Water, 

An  ammoniacal  salt. 
Sulphates  of  potassium  and  i 
Phosphate  of  magnesium, 
An  alkaline  silicate. 

'  Chloride  \ 

Iodide      >  of  sodium  or  potas 
Occasional'  Bromide] 

Phosphate,  nitrate,  or  sulphat 
Salts  of  zinc,  manganese,  and 

Potassium  the  author  considers  to  have  an  a 
tioti  from  that  of  any  other  element,  and  to  b 
relationship  to  the  carbohydrates  to  that  which 
albuminoids.  Calcium  he  does  not  regard  as  at 
Ii'oii  must  be  considered  so  from  its  peculiar  rek 
matter  of  chlorophyll.  lie  is  unable  to  assigr 
magnesium,  although  it  appears  to  be  essential.  ■ 

TiiK  Rklativk  Fertility  of  Cross-Feh 
Fkrtilization.  —  It  is  generally  known  that  B 
a  special  work  on  this  subject,  to  which  he  has 
tion.  In  the  mean  time  the  botanist  who  has  pi 
contributed  most  to  our  knowledge  of  the  rel 
mode  of  fertilization  in  plants,  Professor  Del] 
lished  the  results  of  his  own  observations.  He  i 
lization  in  diflerent  plants  into  the  following  k 
pollinate  and  fecundate  the  stigma  of  the  sam< 
homocUnic  homogmny.  (2.)  The  anthers  polli 
stigma  in  another  flower  of  the  same  infloresce 
are  hermaphrodite,  unisexual,  or  polygamous: 
(3.)  The  atithers  of  one  flower  pollinate  and  fe 
flower  belonging  to  a  difl^erent  inflorescence  c 
whether  hermaphrodite,  unisexual,  or  polygam 
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antf.  (4.)  'Vh^  ftnthen  of  »  flower  on  mny  iadifi^oil  f>tatit  fi^llitiate 
and  fcM:ontliiti^  on\y  thft  flowem  nn  a  diiWr^Ql  tndiviciualt  wb«lher  ilie 
Howefft  be  bcrttiiiplirodit4%  f>oIjrgACS)Ott9,  nMWoetotu,  or  dioMdoii^ :  dieht^ 
amy.  A  numlH*r  of  ifxperiiiietiU  on  tke  arttficitt]  feciiiidiitio&  of  pluiitj 
in  tlt«!  four  ditferent  modes  indlcftled  mbryfe  \m\ni  to  tlie  ooacluftioii  Ui«t 
iheir  rt^Utivr  fnrtiltrj'iJi  in  tlii^  inverM  order  to  lUmt  in  which  they  have 
liseii  BMOtlontfd.     Profrji»or  DHpinci  ptximts^^  un    »    '  I  fuipcr  oii 

eWslOfviiotis  or  dosed  st^lf-ffriilutHl  f1ow<*n(<  —  A.  V^  r  rr* 

AtJ*tNR  PtAKT§  OP  THE  WoiTit  MotmTAiKs. —  We  are  glad  to  call 
allention  to  the  following  anuouncecnent :  — 

CV^llfdifnjfi  of  thcf  Alpine  and  stib* Alpine  plante  of  the  White  Mount- 
aina,  ^.  1 1.  ^  con  tain  in  g  mor«  llnin  fifty  ij>rd<-Ji,  havi^  !>«h*d  maiJe  during 
th«  pimt  season,  by  William  h\  Flint  and  J.  U*  Huntinj^ton. 

Tlte  nomtier  of  »eta  in  limiled  to  ftfly.  They  havit  been  carefully 
arranged  and  ticketed,  and  will  be  »eitt  by  mail  ujMin  thu  receipt  of  live 
dollan  ($5.00),    Addms  WDlbm  F.  Flint,  Hanover.  N.  11,    (Do*  848.) 

BOTAIftCAL    FArKKS    IK    &KCKNT    PERIODICALS*  —  Cbinplff   rtndllM^ 

No.  B.  Saint  pi  nrrc^  and  Magtiicn,  Reacarcltea  on  the  Gftn  rontainrd  in 
the  Fruiu  of  Coiniea  ctrb*tre$tmM,  No.  9.  De  Lnea^  On  tiic  AlrrohoHc 
and  Acetic  Fifriuentiitiun  in  tht^  Fruit*,  Flowers*  and  I^eaves  of  certain 
Plant!*  h,  FautrMt,  On  the  InDuence  exerted  by  l*ine  Forett«  on  the 
Anioant  of  lUinfall*  No*  10*  lienault,  On  the  SiUcified  PlanU  of 
Autun. 

Ffora^  Ko.  26.  Kylander,  New  Cuban  Liclimis  (Speciet  of  Haniap 
Una)  from  Mr.  Charles  Wright*^  Collectionn,  1>«?  Kremjjelhulifr,  New 
Bnixilian  Lichcna.     No.  27.     l>o  'nuimen,  Fwngi  from  South  Africa* 

Botanigeht  Zeitun^n  No*  87.  Philippi,  NotcK  on  Fuchgia  mnrro* 
itMMMi  and  Lift  Near  Hiflativea.  Philippi,  Note  n^vptfcting  thn  Produe* 
dan  of  Wood  aAer  Injury  in  Atacfa  decipims.  No^  ^S.  Ue|iorta  of 
Societiee*  Sorokin,  On  Morchrlln  btgpara*  No*  S9.>  Saloujonsen,  On 
the  lAoltttion  of  Ditfcrent  Forma  of  Bacteria.  No.  40,  Sebenkt  On  Fo«* 
gil  R(|uisetaceic. 

ZOOLOGY. 

New  SfiKLLs  fboh  Coi.oRjk&o. —  Mri,  M.  A.  ]^luxwell,  of  Boulder, 
Colomdo,  e3thibite<l  at  the  Centannlal  Ejthibitinn  a  large  number  of 
animals  and  bircU  which  attracted  a  great  deal  Qf  attention*  Khe 
brought  with  hnr  a  box  of  mi»ce!lanfouj  land  and  fn^nh^water  nhriU 
gitbered  in  the  immediate  vicinity  of  bt^r  home  at  Boulder,  which  is  a 
§tm  milea  nortkteasi  of  Denver,  at  an  elevation  above  the  tea  of  about 
55S5  l^et.  Thete  ahellii  she  kindly  eutmfttt?d  to  me  for  examination, 
and  they  seem  to  me  worthy  of  notice,  a«  they  add  materially  to  the 
previously  known  mollu*can  fiiiina  of  thr  Slate.  In  my  rejiort  upon 
tbe  Mollu*k*  of  Uolorndo,  puhli«htd  by  Dr*  F,  V.  Haydtu  in  1S74,»  I 

1  Afiauii]  Heport  at  the  Unieed  Sutrn  ncoloKicul  and  GrugntfJilral  Snrrcy,  1974, 
pagM  38.V-410.  Tb«  MoUuikf  of  the  Rocky  Moootaiuf :  Popular  Seieoet  Heatltlyi 
vol.  ia.,  May,  1876. 
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endeavored  to  give  the  entire  list  of  mollusks  then  known  to  inhabit 
Colorado,  and  also  all  within  the  Great  Plains  on  the  east  and  the  crests 
of  the  Sierra  Nevada  range  on  the  west,  these  being  the  limits  assigned 
by  Mr.  W.  G.  Binney  to  his  "  Central  Province."  "  Tabulating  the 
sum  of  the  information  open  to  me,  and  including  my  own  summer's 
work,  I  found  that  one  hundred  and  thirty-eight  'nominal  species  had 
been  recorded  as  occurring  in  this  inter-montanic  region.  Of  these 
forty-nine  were  also  Californian  species ;  fifteen  occurred  also  in  the 
Eastern  United  States ;  eight  hailed  from  the  Colorado  Desert ;  seven 
were  found  all  over  the  continent,  eight  all  over  the  world,  and  three 
belonged  in  the  Eastern  Province  west  of  the  Alleghanies  only.  This 
left  forty-seven  nominal  species  whose  range,  so  far  as  yet  known,  is 
confined  to  the  Central  Province."  To  this  list  I  am  now  able  to  add 
six  new  names,  as  follows  :  ?  Limnea  lepida  Gld.  ?  Phy$a  inflata  Lea, 
Pianorbis  hicarinatus  Say.  Ganiobasis  puldieila  Anth.  Goniobasis  li- 
vescens  Menke.     Anodonta ? 

All  of  these  are  new  not  only  to  Colorado,  but  to  the  whole  province, 
so  far  as  I  can  ascertain,  except  Pianorbis  btcarinatus,  which  has  been 
reported  from  the  Yellowstone.  It  will  be  observed  that  all  of  thase 
are  Eastern  forms,  except  the  Anodon,  which  may  turn  out  to  be  new,  or 
related  to  Californian  species.  We  very  much  need  further  collections 
from  tliese  mountainous  territories,  the  least  of  which  will  cast  some  light 
upon  the  geographical  distribution  of  our  mollusks  over  the  extensive 
and  greatly  diversified  areas  which  they  inhabit,  the  conditions  which 
determine  their  being  wide-spread  or  restricted  in  their  range,  and  the 
variations  which  may  manifest  themselves  in  form  or  habit. 

Following  is  given  a  list  of  Mrs.  Maxwell's  collection,  with  remarks: 

Zonites  arhoreus  Say.     Many  specimens.     Common  in  the  State. 

Zonites  fnlvus  Drap.     Several  specimens  of  this  very  common  shell. 

Patula  Cooperi  W.  G.  B.  Said  to  be  abundant  about  Boulder,  which 
is  the  first  mention  of  its  occurrence  on  the  eastern  slope  of  the  range. 
Among  the  large  number  of  specimens  several  are  marked  very  distinctly 
from  all  the  rest  with  "  broader  longitudinal  and  spiral  patches  of  red- 
dish brown,"  or  burnt  umber,  as  is  mentioned  in  Binney's  original  de- 
scription. They  are  diflicult  to  distinguish  from  P,  soUtaria,  As  usual 
nearly  all  of  the  shells  were  found  dead.  The  species  seems  to  be  dying 
out. 

Patula  striatella  Anth.     Four  specimens. 

Helix  pulchella  Miill.     Abundant. 

Cionella  suhcyliiidrica  L.     A  few. 

An  exceedingly  minute  Vertigo  with  toothed  aperture  is  represented 
by  three  specimens,  but  I  cannot  yet  determine  it. 

Succinea  lineata  \V.  G.  B.     Several  specimens. 

Succinea  NuttaUiana  Lea.  Two  examples  of  a  variety  differing  from 
the  type  mainly  in  having  a  smoother  external  surface. 
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?  Umn€>n  Ufida  Gld.  Sooio  jroang  tpmnidiift,  proWyj  rctfenihle  to 
thifl  ipedes. 

IJmnnpAyia  dniiiHtm  Smj,    8ttv«ri]   iptetiiioiit }  not  aoGomiDiMi  in 

tltut  rrgioti* 

Limncph^Ba  humilh  8aj«    Borne  exansfilei  at  iIiIa  aIu^I.  wlitcli  m  prab- 

ily  niitnerous  throughout  thii  Torrttorir«. 

7  PhifMfi  injtaia  Lf«.  Dr.  J«m(*«  Ijtiwin,  nht)  rx m  n*  l  {\}»:  flu  iiiilen 
ut  thifl  colliH!tioti«  i|a«*ne»  tins  ideDtiHcutiotu  but  iKtimr^  liuti  tin'  t>|)t' 
#XteDf](i  from  Virf;:iiiia  to  Colomdo.  Mr.  HiurH  v  r«  .:aril«  it  m  a  n^rti* 
onyoi  of /*«  ktitroMirapha,     Tlier«  Mem  to  b«j  two  ik|K4  nnniP^^  of  rli^^rt^nt 

Phjf$a  het€rattrophn  Say.  Many  8pecimeii»  of  varioua  aizMt  but  an 
near  New  York  bhclU  aa  well  oiti  Ik?.  It  U  iianl  to  ilmw  the  boundary 
of  vartation  hrre.  Some  of  the  apecimeua  are  thickly  ooated  frith  rnti 
Il!0il|lh««  iroo-wateni  in  which  they  have  lived,  and  oihejra  with  a  wbit# 
All^OlltioQ  aectimiilated  from  the  water.  They  ocear  in  grctat  abundanot 
eTerywhero  anion j;  the  mountains* 

There  n  a  Uutinui  which  looka  as  if  it  might  be  a  variety  of  H, 
kfpnortim^  but  U  ficarcrly  identifiable  witli  that  ftpecitsa. 

Phn&rbti  {litlUiftna)  pi^xtia  Ing,  Thn?«  examplea  of  thin  ajieciet, 
irat  described  from  my  speciioeiia,  are  among  tliit  lott  the  largest  »^(id 
otdett  one  showing  the  twiated  ftppetfrntiet  tery  {ilaiuly. 

Pianm^i  hicarinntug  Say.  Tht«  well-known  «hf>ll  la  now  firi^t  re- 
ported from  Culomdo,  hut  has  been  found  on  ilie  Yeliowdtane*  Thi-»i.* 
tzamplea  are  of  a?enige  size.  The  common  P.  iriroivii  hi  uot  itiduded 
in  this  collection. 

<tf/rauluM  part'iu  Say*  QoantitJot  of  this  Ahell,  very  common  in  CoU 
ormliu 

Two  im|)erfact  specimens  represent  a  diminutive  Anc^ui  which  U  b 
AfllcuU  to  name,  but  which  iKimewhat  resemblet  A.  diaphtma, 

Goni^^bngU  pntrMh  Arith«     Several  characteriisie  eiaaiploi* 

Gonio&iuii  Ui^$c€ns  Mcnke*     A  number  of  §peciiD«sa* 

Anodonia ?     There  b  m  aioglo  well-preaerved  example  <^  an 


Ano<lon  to  wltich  Dr.  Lewlfl  taya  he  knows  do  reference,  hot  baa 
atmtlar  onea  (not  nam«x1)  from  California.  It  is  about  two  tiichea  long, 
browo  and  amooth  without,  somewhat  decorticateil  over  a  large  area,  aA 
the  beaka,  and  lustrouii  blue  within,  changing  to  bronze  under  tlie  hinges* 
Several  much  amaller  onen  of  stmilar  shape,  hut  IrghierHaolored  and 
thinner,  may  be  the  young  of  the  former*  If,  as  Dr.  l^wta  snggrataf 
this  should  prova  to  be  an  undeaeribed  spmnest  it  ought  certainly  to  be 
dedicated  to  the  eorrgetic  naturalbt  to  whose  intelligence  and  oare  we 
Bie  indebted  for  thiji  interesiing  collection  of  Colorado  moUuaka, 
■  S^terium  ttnuhmtm  Lam.  Two  ipeebnena  In  fine  condition,  of 
medium  site,  but  varying  somewhat  from  the  type  toward  5.  mkahim, 

Pi$id%Hm  ubdihim  llald.     A  large  quantity  of  these  ahelb  wlileli  are 
vastly  abundant  in  places  all  through  the  Wcat  —  Ebkkst  IxGi^icAOi.t.. 
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ANTHROPOLOGY. 

Anthropological  News.  —  The  Academy  of  Natural  Scieoces  of 
Davenport,  Iowa,  has  issued  its  first  volume  of  proceedings,  covering 
the  time  from  1867  to  1876.  The  volume  is  well  illustrated  by  plates, 
chiefly  archaeological,  and  is  certainly  a  praiseworthy  effort  by  an  infant 
society.  There  are  a  large  number  of  archaeological  papers  reported,  re- 
lating  principally  to  mound  explorations  in  the  State  and  in  Whiteside 
County,  Illinois.  The  papers  by  Dr.  Farquharson  are  of  extraordinary 
merit,  especially  in  those  portions  which  relate  to  the  copper  axes  and  to 
the  cloth  wrappings  found  on  many  of  fhem. 

The  third  number  of  the  Eevue  (TAnthropologie  has  appeared,  rich  in 
original  matter  and  *in  reviews  of  progress.  The  first  article  is  by  M. 
Tissot,  upon  the  megalithic  monuments  and  the  blonde  populations  of 
Morocco.  The  monuments  are  precisely  similar  in  nature  to  those  found 
in  Western  Europe  and  in  Algiers,  consisting  of  dolmens,  tumuli,  menhirs, 
and  cromlechs.  The  inhabitants  of  Morocco  consist  of:  (1)  two  races 
of  European  physiognomy,  the  one  blonde,  the  other  brown,  correspond- 
ing to  the  two  races,  blonde  and  brown,  found  in  France  (Libyans  par 
excellence)  ;  (2)  a  brown  race  with  southern  characteristics,  but  still 
European  (Getules  ?)  ;  (3)  a  brown  race  of  Oriental  origin  (Numid- 
ians  ?)  ;  (4)  a  brown  race,  probably  Berber,  but  crossed  with  the  black 
race  (Melano-Getules). 

M.  Broca,  the  edicor,  follows  up  tlie  paper  of  M.  Tissot  with  a 
learned  discussion  of  the  relation  of  these  megalithic  remains  to  those 
of  Algiers,  particularly  as  settling  the  mooted  question  of  a  migration 
into  Africa  through  Sicily  and  Sardinia  rather  than  across  the  Straits  of 
Gibraltar.  IM.  Broca  in  referring  to  the  blonde  Berbers  combats  the 
theory  of  Sliavv  that  they  are  the  descendants  of  the  Vandals  of  Gen- 
seric.  From  allusions  in  classic  authors  we  are  led  to  infer  the  presence 
of  this  blonde  element  for  at  least  fifteen  centuries  B.  c.  The  works  of 
M.  de  Loher  are  referred  to,  and  an  address  of  congratulation  to  him 
quoted  as  an  example  of  the  slight  evidence  which  will  suffice  a  philol- 
ogist when  his  national  preferences  overrule  his  judgment. 

The  second  article  is  an  account  of  an  elaborate  study  upon  Nether- 
land  crania,  by  Dr.  Sasse.  The  next  article  is  by  Mme.  Clemence  Koyer, 
a  very  diligent  student  but  not  always  a  safe  guide,  upon  the  origin  of 
funeral  rites  and  their  manifestations  in  prehistoric  times.  It  is  an  at- 
tempt to  apply  the  evolution  hypothesis  to  the  subject  of  sepulture. 
The  instinctive  veneration  for  the  dead  is  traced  primarily  to  the  natu- 
ral abhorrence  of  dead  bodies  inspired  in  most  animals  by  their  poison, 
their  infection,  and  the  abundance  of  stinging  flies,  etc.,  which  gather 
around  them.  This  has  led  some  apes  to  cover  their  dead  with  boughs 
and  sticks.  From  these  the  modes  of  burial  naturally  follow.  The  first 
great  class  is  where  the  corpse  is  not  touched,* including  absolute  aban- 
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dcimnetit,  tliglit  cvtveridgt,  liesfit  of  •tODe*.  tiiinall»  cmve  luiil  hnl  iib«ii< 
dcnnotiit,  etc.  TUe  fiml  ocxforreoee  of  toodiing  lite  oorfite  wm  wIictd 
lb«  fottinct  of  fir^flerTfttioti.  iDfiociiiil  hy  rrowding,  ovftrcttnie  die  frar  of 
tbe  clend,  and  ihiii  b^  thfj  tnini^{iortisij;;  of  lhi9  ilf-sil  nf  oiio  cavo  to  the 
tidif  t)f  a  ilfmi]  rrlmirtt  m  fttiother*  mi  net  tif  devotitin  tnveii  the  mvc 
dwell tnff  to  the  oretipatttJi  and  i»rigiimteii  iho  whole  icHi^a  of  tntermtstiU 
id  which  tfie  corp^  li  moved.     Tho  moat  iofetikNit  «pr  ^  made 

of  thekse  theonea  to  tiibnmaUoD,  ahttiidoiilil«iil  to  beaata  si  ,  throw- 

iiig  into  rivm  mtid  into  thcv  mmi,  deatccalion  and  ombulcnbfft  expoaoro  on 
fcaffbhU,  iiiciDerattnn*  etc,  Ati  attempt  \m  made  In  the  !aat  chapters  to 
trace  oat  ethnic  ofKuitien  by  tbeaa  modes  of  huriah 

I>r*  A.  Moriceoontrihutei  anartjch*  ujKin  accHmation  in  Corhin  China. 
The  re%'^iewii  upon  antlirnpnhjt^irsd  puhltctttiun«  and  re*eniThe»  are  ea- 
eeedingly  fine,  esfiecially  that  of  Dr.  ColUneau  upun  tlie  eraniological 
MsA  eranionietnc  inntrtictlooft  of  the  Ant)r  r  of  I*;triai 

oecupytng  m^rlj   thirty  pages  of  finriy  pr  i    illuntrated 

with  ten  wcKwl-cnta,  The  bibliographical  reference*  alone  rentier  thia 
periodical  ahftoliitely  indiftprnuihifi  to  the  anlhrofM»IogicuI  titudcnL 

The  eighth  number  of  MaUriaux  contjutis  a  review  of  CViunt  -I.  6oi* 
ladiniV  charming  roonograph  upon  aome  brunxe  hortte-trappings  from 
Italy  and  the  bronse  tword  of  Hotiaano.  ITie  original  is  fully  tltufrtratrd 
with  ptate^.  Jamea  C.  8outhai'«  Uecent  Origin  of  Man  is  reviewed  by 
II.  L.  RfK)ult  de  Nen%'ille^  The  remainder  of  the  onmber  ia  Uikcn  up 
with  matterji  ptirely  French, 

The  Rede  Lecture  for  1876,  The  Monumenul  Hiatory  of  Egipi,  waa 
dclivercHl  May  2Cth  by  Samuel  Birch.  It  is  publialiad  a  p«mplilet  ibrm 
by  Samuel  llagitcr, 

Tlie  thinl  »e»sion  of  tlie  Inlertiatiunal  Congreaa  of  Orientalt»tii  waa 
opened  at  St.  PeterBburg,  Friday*  September  Ial«  with  M.  Gregorrew  aa 
preatdent.  Nine  »ectiooe  wore  foniwd  and  a  oMnMli  tlaoled  for  e«rh. 
The  subjects  to  which  tbt  aodioiia  waf«  devoted  wcrro  aa  fbllow? :  (I,) 
EoAt  and  West  Siberia.  {%.)  Middie  Alia  within  Ruaaian  lioumlartea, 
aa  well  as  the  indef^endent  prindpuUtlea  of  Weatern  Turkeatan^  (8.) 
Caueaaia,  aa  well  ««  the  Crimea  and  other  parta  of  EuropeAO  Ruaaia 
inhabited  by  Asiatic  |>coploa*  (4.)  TranJicaucaaiiSt  tnduding  ancient 
Georgia  and  ArmeniJL  (5.)  Eaatem  Turkeatan,  ThitM^t,  Mongolia,  witli 
Mant€!ltoona  and  the  Corea^  China*  and  Japan.  (6.)  India,  AfghanlttAn, 
Persia,  atid  the  Indu-Chineae  Archipelago,  (7*)  Turkey,  including 
Arabia  and  Egypt,  (8.)  Archaeology  and  Niimiamalic*.  (9.)  The  He- 
ligious  and  Phitoeophical  Syatema  of  tho  Ea«t. 

M.  I^eon  de  Rosny,  the  president  of  Section  5,  called  tho  atlooliaii  of 
the  congreaa  to  the  question  of  the  disoovery  of  America  by  the  Chlneae 
before  the  time  of  Columbtis. 

The  meeting  of  the  British  Association  for  the  Adrancemeot  of 
Science  commenced  September  (Sth*      The  president  of  the  faiologie«l 


750  General  Notes.  [December, 

section  also  opened  the  sabsocdon  of  anthropology.  In  his  address, 
after  giving  a  brief  and  general  sketch  of  the  modern  doctrine  of 
the  antiquity  and  origin  of  man,  Mr.  Alfred  R.  Wallace  devoted  the 
remainder  of  his  remarks  to  the  far  more  momentous  and  exciting  prob- 
lem of  the  development  of  man  from  some  lower  animal  form.  He 
observed  that  in  the  last  sixteen  years  scientific  men  have  passed  from 
one  extreme  of  belief  to  the  other,  —  from  a  profession  of  total  ignorance 
as  to  the  mode  of  origin  of  all  living  beings  to  a  claim  of  almost 
complete  knowledge  of  the  whole  progress  of  the  universe  from  the  first 
speck  of  protoplasm  up  to  the  highest  development  of  the  human  intel- 
lect. Mr.  Wallace,  believing  that  the  facts  which  oppose  this  theory 
receive  hardly  their  due  attention,  that  opposition  is  the  best  incentive  to 
progress,  and  that  it  is  not  well  even  for  the  best  theories  to  have  it  all 
their  own  way,  directed  the  attention  of  his  hearers  to  some  of  the  &ictf, 
and  to  the  conclusions  fairly  deducible  from  them. 

Papers  were  read  by  Lieutenant  Cameron,  Mr.  Pengelly,  M.  Tidde- 
mann,  and  Professor  Barrett. 

The  French  Association  for  the  Advancement  of  Science  met  August 
16th  at  Clermont  M.  Gabriel  de  Mortillet  was  chosen  president  of  the 
Section  of  Anthropology.  The  subject  of  his  opening  address  was  the 
Origin  of  Superstitions.  Papers  were  read  by  MM.  Broca,  Tubioo, 
Oilier  de  Marchand,  Vacher,  Roujon,  and  Hovelacque. 

The  American  Archaeological  Convention  met  in  Philadelphia,  in  the 
Centennial  Judges'  Hall,  on  the  6th  of  September.  A  permanent  organ- 
ization was  formed,  called  the  American  Anthropological  Association, 
with  Dr.  C.  C.  Jones  as  president  and  Rev.  H.  D.  Peet  as  secretary. — 
O.  T.  Mason. 

GEOLOGY  AND  PALEONTOLOGY. 

Crktackocs  Vert?:brate9  of  the  Upper  Missouri. —  Professor 
Cope  has  recently  returned  fiom  an  exploration  of  the  P^ort  Union  \^ih 
of  the  U[)per  Missouri,  especially  those  discovered  by  Dr.  I  lay  den  in 
18r>;3  at  the  mouth  of  the  Judith  River.  Attention  was  given  to  the 
relation  of  this  formation  to  the  underlying  marine  cretaceous  beds,  and 
to  the  respective  fauna;  of  the  two  as  compared  with  that  of  the  early 
eocene  period.  The  fauna  was  found  to  be  terrestrial  and  lacustrine, 
including  great  numbers  of  UniotudcB,  Lepidosteus,  Cemtodus^  and  a 
form  probably  of  rays ;  of  crocodiles,  fresh-water  turtles,  Sauropterygian 
and  Dinosauriiin  reptiles.  The  Dinosnnria  constitute  the  most  abundant 
and  characteristic  form  of  life,  eighteen  species  having  been  found,  of 
which  eight  were  of  the  carnivorous  (  Goniopodous)  and  ten  of  the  her- 
bivorous (Orthopodous)  type.  The  pre<lominant  genus  of  the  former  is 
LceiapSy  of  the  latter,  DysganuSy  of  both  of  which  several  species  were 
found. 

The  facies  of  this  fauna  is  thus  plainly  mesozoic  and  cretaceous,  adding 
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weight  to  the  ar^ments  already  adduce<l  to  this  effect.  But  the  change 
from  the  fauna  of  the  underlying  cretaceous  numhers  four  and  live  i8 
very  striking,  the  genera  and  oflen  higher  groups  being  quite  different. 
The  types  of  the  marine  beds  were  found  to  he  Pythonomorpha^  Elai- 
mosaurus,  Piesiosaurvs^  Enchodtu^  chimierids  and  sharks,  with  marine 
Ctphalnpoda^  etc.  Nevertheless  the  physical  transition  between  the 
marii.c  and  lacustrine  formations  appears  to  be  complete,  as  indicated  by 
Professor  Hayden. 

Powkll'»  (iKOLOoT  OF  THE  TiNTA  MOUNTAINS.'  The  field  work 
reported  on  by  this  important  volume  was  <lone  between  the  years  1868 
and  IsT'i,  among  the  Uinta  Mtiuntains  and  adjacent  regions,  covering 
portions  of  \VYomin<;  south  of  the  Pacific  Railroad  and  of  Utah.  This 
region  is  of  great  general  geological  interest^  and  its  geology  has  been 
dihcusse^l  l)y  Major  Powell  in  an  able  and  original  way.  Particular  at- 
tention has  been  paid  to  facts  relating  to  mountain-building,  the  amount 
of  denudation  and  displacement  of  strata  in  these  mountains  l»eing  fully 
di8cusse<l  and  graphically  represented.  The  BirdVKye  View  of  a  Part 
of  the  Uinta  Uplift,  in  the  atlas,  well  illustrates  the  author*s  manner 
of  representing  the  orography  of  an  extensive  plateau  area.  The  for- 
mations described  have  an  aggregate  thickness  of  fifty  thousand  feet,  and 
embrace  groups  of  palaeozoic,  mesozoic,  and  cenozoic  age.  The  palaeon- 
tology has  been  elalmrated  by  Dr.  C.  A.  White.  The  geological  maps 
and  sections  are  of  a  high  degree  of  interest  and  of  much  practical  im- 
portance. 

GEOGRAPHY  AND  EXPIiOBATIOlT. 

Retlun  of  the  Bkitish  Arctic  Expeditioh. — The  following 
note  is  condensed  from  the  newspaper  reports.  The  British  Arctic 
Expedition  under  Captain  Nares  retumetl  to  England,  October  27th. 
The  Alert  and  Discovery  left  Fort  Foulke  on  July  29,  1875,  and  entered 
the  ice  off  Cape  Sable.  After  a  severe  and  continuous  struggle  they 
roache<l  the  north  side  of  Lady  Franklin  Bay,  where  the  Discovery  was 
left  in  winter  quarters.  The  Alert  pu.she<l  on  and  reache<l  the  limit  of 
navigation  on  the  shore  of  the  Polar  Sea.  The  ice  varied  in  thickness, 
being  in  some  places  one  hundred  and  fifty  feet  thick.  President  Land 
does  not  exist. 

The  Alert  wintered  in  latitude  82°  27'.  At  this  point  the  sun  was 
invisible  one  hundretl  and  forty-two  days,  and  a  tem|>eniture  the  lowest 
ever  recorded  was  ex|>erienced,  being  fifty-nine  degrees  below  zero  for 
a  fortniglit,  and  falling  once  to  one  hundred  and  four  degrees  below  the 
freezing  point.  A  detachment  with  sle<lges  was  dispatchetl  northward. 
It  was  al>sent  seventy  days,  and  reached  latitude  8^*^  20^  Another 
party  rounded  Cape  Columbia,  the  nortliwest  point  of  America,  and 
traced  two  hundred  and  twenty  miles  westward  from  Greenland,  and 
also  explored  far  to  the  eastward. 

1  Report  on  the  GeoIo;;jr  of  the  EastGrn  Portion  of  the  Uiota  Moon  tains  and  a 
Region  of  Country  adjacent  thereto.  With  AtUs.  Bjr  J.  W.  Powell.  Washington. 
1876.    4to,  pp.  218. 
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Daring  the  sledge  journeys  the  ice  was  so  ragged  that  it  was  onlj 
possible  to  advance  a  mile  a  day. 

During  the  winter  rich  collections  in  natural  history  were  made  and 
many  valuable  scientific  observations  were  taken.  Excellent  coal  was 
found  near  the  place  where  the  Discovery  wintered. 

A  member  of  the  expedition  telegraphs  to  the  Daily  News  that  the 
northernmost  land  reached  was  in  latitude  83°  07'.  Afler  that  there 
was  ice.  The  point  farthest  west  reached  was  in  longitude  85°.  Lady 
Frankliu*s  Straits  are  really  a  bay.  Petermann  Fiord  was  closed  by  a 
glacier.  The  northernmost  poiut  of  Greenland  seen  was  in  latitude 
82°  57'. 

Thk  New  Route  to  China.  —  The  following  details  are  given  in 
the  daily  papers  of  the  remarkable  discovery  of  Professor  Nordenskiold, 
the  Swedish  explorer,  already  reported  by  telegraph :  — 

*'  lie  reports  having  encountered  no  obstacles,  and  considers  the  way 
now  quite  open  from  Europe  to  China  via  the  northern  passage  and  the 
valley  of  the  Yenisei  River,  by  which  steam  communication  is  obtained 
across  Siberia  and  almost  to  the  frontiers  of  China.  An  immense  un- 
measured area  of  extremely  fertile  and  valuable  soil  was  found  in  this 
region,  all  of  which  is  accessible  for  immediate  cultivation. 

**The  commercial  value  and  the  important  results  to  flow  from  this 
demonstration  of  the  feasibility  of  a  northeastern  passage  to  Siberia  and 
China  can  hardly  be  foreseen  or  overestimated.  Nonlenskiold,  whose 
letter  is  unfortunately  brief,  writes  that  he  has  also  obtained  results  of 
great  interest  to  science.  Dredging  and  scientific  observations  were 
constantly  carried  on  during  the  entire  voyHge.  Large  accessions  have 
been  made  to  the  previously  obtained  collections  from  this  heretofore 
unknown  region.  One  of  the  unexpectedly  favorable  phenomena  of  the 
passage,  the  professor  reports,  was  that  the  water  was  uniformly  found 
to  be  surprisingly  warm." 

MICBOSCOPY.i 

Van  DKii  Wkyde's  Oblique  Illuminator.  —  At  the  Indianapolis 
meeting  of  the  American  Association  for  the  Advancement  of  Science, 
in  August,  1871,  P.  II.  Van  der  Weyde,  of  New  York,  described  a  con- 
trivance, believed  to  be  new,  for  oblique  illumination  of  transparent 
objects.  It  was  designed  chiefly  to  facilitate  the  resolution  of  lined  or 
dotted  objects,  and  consisted  of  a  plane  mirror  lying  beneath  the  object- 
slide  and  parallel  to  it,  from  which  mirror  light,  condensed  upon  it  from 
above  by  means  of  a  bull's-eye  condenser  would  be  reflected  back  at  the 
same  angle  through  the  object  and  into  the  objective.  These  illumina- 
tors were  shown  in  successful  operation  at  the  meeting,  working  best 
with  moderately  high  powers,  and  were  freely  distributed  among  the 
members  present.  They  were  briefly  described  in  the  Naturalist  for 
1  Conducted  by  Da.  R.  H.  Ward,  Tro/,  N.  Y. 


JWifMWji*^ 


TM 


SfftCflOPflTf 


1,  hchig  Ui«ro  estimaU^d  ax  **a  titU«f  csp«<lieiii  of  gremt 
pnetiod  oaovenietioe.*'  Ever  »iuoe  that  titu«  tb«  pnrm^nt  wnivr^  oninng 
otherty  htti  Iliad  ihem  habiltmlly,  itbowii  tbem  frttijly,  aud  tiut  tintrvfjut* utly 
given  them  tiwmy*  The  mirror  may  be  either  of  Hiivi^rt^^  g)^^^  ^>r  of  pol* 
utied  metal.  In  some  cues  tlie  objecVulide  may  tie  dlrectJy  u|iod  it  while 
it  rmU  tipoQ  the  tUige ;  but  freqtwntly  thn  obji«ct'«Hd«f  i«  bent  ele%-ated 
ulightly  alKive  IL  'Hie  mirnir  t%  rooit  couvifnitfiitly  miid«!  of  th<*  sijei^  of  a 
klide  (^il )  aiid  fitrtiinhe^l  with  glass  8trips  at  the  t^inb  to  iuji^iori  th«5  »lide 
at  a&y  required  height ;  but  it  may  be  mndf^  imallcr,  say  one  iuch  square 
or  fooodt  and  siaikrti  in  a  bnusi  or  wooden  stagft-fdate*  or  fur  stantU  har* 
log  a  aub-atage  of  auy  kind  it  may  U*  made  af  ttuilabk*  ah^  and  nujifiorted 
from  the  siib«sla(a  and  adjusted  for  height  in  tlie  name  manner  as  the 
acbroiDatle  eondeutar.  It  has  the  advantage  of  gn*nt  ra^  df  manipula* 
ticm  aod  applicahiltty  to  atay  ataodf  and  tbe  drawback  of  Innng  lialde  to 
ba  loterfereil  witb  by  tite  presence  on  the  slide  of  ^uch  id>  as 

paiier  oovers  or  opaque  cells  or  rings  of  vaniii^h.     Within  a  uihs 

past  it  lias  boen  brought  forwanl  by  Rev.  John  Bramhall,  of  Lynn^ 
EngUod;  iu  previous  use  and  pubJtoation  having  either  escaped  tbe 
ootloe  or  slipped  from  the  memory  of  himself  as  wetl  a«  of  tba  distin- 
gaisbed  microaoopisi  who  has  indorsed  it  and  propoaed  to  name  it  afUir 

|liim* 

p  Tiiic  RtcnuosiD  Fossil  £AftTfi«**Tha  raoenl  a&oavatlon  of  a  tun* 
net  by  thta  Cheaa|H!ake  and  Ohio  Railroa<1  Com;>any,  through  that  part 
of  the  city  of  Richmond,  Va.,  known  aa  Church  Hill,  hai  interset^thH]  tbis 
fiunoQs  defiosit  for  a  distance  of  throa  ftiurtbs  of  a  mile,  and  afforded 
rare  facilities  for  study  and  the  ooUecdoii  of  tnateriaL  C,  L.  Peticolaa 
of  liichmond,  who  has  given  great  attentloa  to  the  work  of  obtaining 
this  interesting  mati^rial  antl  preparing  it  for  uso,  describt^  tlie  stratimi 
aa  from  forty  to  siiEty  feet  thick,  and  situated,  nearly  levid,  aliout  fiftaen 
to  twenty-tive  feet  below  the  level  of  the  city  and  one  bundreti  foal 
aboTo  tide  water.  Before  cz{K)fiure  to  the  air  it  is  toogb  and  bard« 
liaving  the  color  and  eolidity  of  bituminous  coal  and  raquirtng  to  be 
removeil  from  the  tunnel  by  means  of  bUatiog ;  but  aAor  exposure  for 
■ocoa  time  it  crumbles  to  a  floe  powder  of  almost  snowy  wUtenesa,  oon* 
iiatiiig  in  general  of  about  one  half  fioo  pufa  clay,  one  fourtb  floe  wMia 
saad,  and  one  fourth  ffm»i\  diatonic  tntersparaad  with  man/  spooga  spio- 
ules  and  a  few  Polycyntina*  The  abundance  and  variety  of  tba  fbatU 
forms  vary  greatly  in  ditferent  parts  of  the  stratum,  the  lower  faiir^ 
being  tlie  richer. 

MtcBo-PiioTOoRArn»  ik  HiSTOLoar* — ^The  monthly  seriea  of  lllua* 
trains  of  normal  and  pathological  histology,  by  Dr.  Carl  Sealer  In  oon* 
Doetion  with  Drs.  J.  G.  Hunt  and  J*  G.  Hichardaon,  has  ailvaoced  sitffi* 
daatly  far  io  indicate  its  character  but  not  iia  soofie*  Tlie  numbers 
oontain  four  plates  each,  rapreiODting  mieroscopical  views  of  ibioaa^ 
Boally  human,  printed  by  a  photo-macbaiiical  prooass  tbat  givai  tba 
▼ou  X.— Jfo.  12.  M 
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appearances  under  the  lens  with  the  rigid  cand< 
Of  the  selection  of  objects  it  is  impossible  to 
The  text  is  a  slightly  amplified  description 
will  be  a  luxury  to  those  who  are  not  practice 
scope,  and  a  convenience,  as  an  excellent  n 
are. 

Volatilized  Gold.  —  Mr.  John  Hewst 
Cal.,  has  prepared  beautiful  mounts  of  gold  c 
ing  chambers  connected  with  the  smelting  fur 
state  of  brilliant  globules  of  pure  metal,  and  i 
be  continually  taking  place  during  the  smeltin 

Diatoms  as  Fertilizers. — The  mberah 
presence  of  diatoms  in  the  tissues  of  plants  ai 
portance  to  the  plants  as  food,  which  inadvej 
American  Journal  of  Science  and  Arts  for  Jui 
been  intended  as  a  hoax,  after  all.  It  looke 
lesque  upon  the  follies  of  scientific  puffing  of 
was  almost  impossible  to  consider  it  as  in  ten 
has  been  exposed  sufficiently  long,  however. 
Journal  of  Microscopy,  to  give  ample  time  f 
out,  and  in  absence  of  proof  to  the  contrary  i 
of  the  most  preposterous  advertising  tricks  o 
its  absurdities  it  is  hardly  worth  while  serious] 
ful  value  of  infusorial  earths  as  fertilizers,  < 
effects  upon  some  kinds  of  soil. 

Exchanges.  —  Julien  Deby,  C.  E.,  of 
studying  the  fossil  diatoms  of  Belgium,  and  \ 
Belgian  material  of  this  class  for  specimens 
Also,  correspondence  desired  in  regard  to  exch 
imens  and  publications.  Mr.  Deby  may  be  a< 
of  this  department,  o3  Fourth  Street,  Troy,  I<i 

Slides  of  gold-bearing  quartz  from  Califoi 
jects ;  polarizing  preferred.     S.  R.  Hatch,  Mi 
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—  So  alarming  and  wide-spread  have  been  t 
the  trans-Mississippi  States  and  Territories, 
that  there  is  a  general  demand  by  the  peopl 
tional  action  in  investigating  the  habits  and  c 
the  ravages  of  the  migratory  locust  of  the  \ 
accordance  with  a  call  issued  a  few  weeks  ago 
Minnesota,  a  meeting  of  the  governors  of  the 
tories  took  place  in  Omaha,  Nebraska,  Octobe 
rid  the  country  of  the  grasshopper  pests.     Tl 
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at  follows:  Nebraska,  Governor  Silas  Garlier,  ex-Gpvernor  Furoas, 
Professor  Wilbur,  and  Prof.  A.  D.  WillianiH ;  Dakota,  Governor  John 
L.  Pennington;  Minnesota,  Governor  Pillsbury,  Professor  AVhitman, 
and  Mr.  Penuock  Pusej ;  Iowa,  Governor  Kirkwood ;  Illinois,  Prof.  C. 
W.  Thomas  of  Carbondale,  Governor  Bcveridge  being  ill ;  Missouri, 
Governor  Hardin  and  Pn»f.  C.  V.  Rilej. 

The  meeting  was  organized  bj  the  election  of  Governor  Pillsbury  as 
chairman,  and  Pmfessor  Uiley  and  Mr.  Pusey  as  secretaries. 

The  Govenior  of  Minnesota  made  a  brief  address  on  the  objects  of  the 
meeting,  and  suggested  that  steps  be  taken  to  memorialize  Congress  to 
a|>|>oint  a  commission  of  scientilic  men  to  vitiit  the  districts  suflfering  from 
the  grasshop|»er  pest,  and  investigate  the  subject. 

This  brought  out  a  discussion  which  was  |)articipato<l  in  by  nearly  all 
the  gentlemen  present,  the  most  important  s|>eeches  being  made  by  Gov- 
enior Pennington  of  Dakota,  Professor  Hiley  of  Missouri,  (governor 
KirkwoiMl  of  Iowa,  Professor  Tliomas  of  Illinois,  and  ex- Governor  Fur- 
nas of  Nebraska. 

Prof.  C.  V.  Riley  bri(>f1y  narrated  the  habits  and  history  of  tiie  {K'st, 
and  gave  sound  practical  advice.  He  considere<l  that  there  wore  two 
main  questions  before  the  conference :  first,  the  consideration  of  how  best 
to  deal  with  the  young  insects  that  threaten  to  hatch  out  over  a  vast  ex- 
tent of  the  country  next  spring,  and  second,  the  investigation  of  the  in- 
sect in  its  native  home,  with  a  view  of  preventing  its  migrations  into  the 
country  to  the  southeast.  For  the  first,  he  advised  some  well-digested 
plan  of  action  that  would  give  confidence  to  the  people  and  insure  con- 
cert of  action ;  mentioning,  among  other  things,  the  offering  of  rewards 
by  the  several  States  and  counties  for  tlie  eggs  and  newly  hatched  hop- 
pers, as  recommended  in  his  last  re|K)rt  and  systematic  burning  and 
ditching.  For  the  second,  he  urge<l  an  ap|)eal  to  Congress  to  aild  a  spe- 
cial appropriation  to  the  sundry  civil  service  bill,  to  defray  the  ex|)enses  of 
a  commission  of  three  experts,  to  be  ap|>ointeil  by  and  to  work  under 
Prof.  F.  V.  Ilayden,  in  charge  of  the  Unitetl  Slates  Geological  Survey 
of  the  Territories,  who,  with  his  experience  and  skill  in  organization, 
could  materially  assist  such  a  commission.  In  the  evening  the  conference 
met  again  and,  after  deliberating,  appointed  a  committee  of  six,  C(>ni|>osed 
of  the  chairman,  Messrs.  Riley,  Osborn,  Wilbur,  Thomas,  and  Williams, 
to  present  a  series  of  resolutions  and  suggestit>ns  for  the  farmers  of  the 
country,  and  a  memorial  to  Congress  for  discussion  and  adoption. 

—  Count  Gaston  de  Saporta,  the  distinguished  French  botanical  palae- 
ontologist, has  recently  been  appoiiite<l  to  a  professorship  in  the  Jardin 
des  Plantes  in  Brongniart*s  place. 

—  Mr.  S.  £.  Cassino,  Naturalists'  Agency,  Salem,  Mass.,  announces 
the  publication  in  December  of  Tlie  I>and- Birds  and  Game- Birds  of  New 
England,  by  H.  D.  Minot,  8vo,  400  pages  ;  and  in  January  of  a  Natural- 
ist Directory,  which  we  are  sure  will  prove  very  serviceable  and  timely. 

—  Under  date  of  September  29th,  Prof.  O.  A.  Derby,  of  the  Brazilian 
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Geological  Commission  under  Prof.  Ch.  Frc 
(Derby),  H.  H.  Smith,  and  Senhor  Freitas  h 
sand  feet  of  Devonian  beds  below  the  Erer^  b 
Smith  and  himself.  Of  this,  several  hundred  fe 
rich  in  fossils  of  Devonian  aspect,  including  N 
is  tic  species.  Carboniferous  beds  occur  in  the  t 
have  a  complete  section  from  the  base  of  the  I 
tions,  in  the  lower  Amazonian  valley. 

—  At  the  meeting  of  the  National  Academy 
adelphia,  October  17-19,  1876,  the  following 
members :  G.  F.  Barker,  J.  A.  Allen,  W.  M. 
John  Newton.  The  following  papers  on  na 
The  Results  of  an  Investigation  upon  the  Tra 
mulliformts,  by  Alpheus  Hyatt ;  On  the  Geoloj 
graphical  Aspects  of  the  Catskill  Mountains, 
Physical  Structure  and  Altitudes  of  the  Soutl 
kill  Mountains,  by  Arnold  Guyot. 

—  The  forty-sixth  annual  session  of  the  B 
Advancement  of  Science  was  opened  Septembc 
address  of  the  president.  Professor  Andrews, 
the  opening  address  before  the  geological  sec 
that  in  the  section  of  biology.  Prof.  Alfred  Ne 
ment  of  zoology  and  botany  of  the  section  of 
Evans  that  iu  the  section  of  geography.  Sect 
physical  science,  was  presided  over  by  Sir  ^ 
made  some  flattering  allusions  to  the  presenl 
physical  science. 

—  The  French  Association  for  the  Advance 
meeting  in  August,  under  the  presidency  of  M. 

—  On  September  12th  the  geographical  cc 
King  of  Hel«^ium  met  at  Brussels,  under  the  pr 

—  As  regards  Bathi/bius,  which  is  now  agaii 
however  in  clerical  than  in  scieutiHc  circles,  i 
Professors  Wyville  Thompson  and  Huxley  ha\ 
whether  this  is  an  organism,  Dr.  Bessels,  of  th( 
covered  in  Smith's  Sound  a  form  almost  exact! 
however,  he  judged  to  be  still  simpler  than  3 
named  Protobathybius.  A  description  and  a  fi^ 
drawings  and  notes  furnished  by  the  author  in 
of  Animals.  P^ven  if  Bathyhius  should  prove 
Protobathybius  Robesonii  left,  and  several  alliec 
such  as  Protamczba  protogenes^  and  others,  wl 
masses  of  protoplasm,  even  without  a  nucleus 
plants,  it  matters  not  which,  but  most  probably 
Haeckel  in  his  Monera^  a  division  of  organisms 
recent  paper. 
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AcADKXT  OF  Natural  SciFNCKS,  Philadelphia.  —  July  25th.  Dr. 
Allen  called  attention  to  a  photograph  of  a  Brahmin  bull,  exhibiting  the 
gn)wth  fn>m  the  bark  of  the  animal  of  a  8Upemumerarj  anterior  extrt*in- 
itj.  The  |>eculiarities  of  the  lirob  wen*  described,  and  its  importance 
from  an  embryological  point  of  view  was  allude«l  to.  Mr.  Martindale 
state«i  that  the  bull  s|K>ken  of  by  Dr.  Allen  had  been  remove<l  to  New- 
ark, but  that  there  was  still  on  exhibition  a  heifer  having  two  anterior 
limbs  growing  from  the  shoulders. 

Mr.  Meehan  called  attention  to  a  [peculiar  diurnal  motion  he  had  ob- 
served in  Liatrit pycnostachya  when  throwing  up  its  flower  stems:  the 
top  was  always  curved  over  towards  the  east  in  early  morning,  nearly 
erect  at  midday,  and  towanls  the  west  at  sundown.  For  ci>mmen*ial 
purposes  he  had  thousands  of  plants  growing,  and  the  habit  was  uniform 
in  all.  The  motion  was  evidently  vertic*al  and  not  in  a  horizontal  direc- 
tion, and  this  still  lofl  it  o|)en  to  ascertain  how  tlie  i>oint  turned  towanls 
the  east  for  its  early  morning  start.  As  soon  as  the  flower  spike  ap- 
proached its  full  growth  the  motion  cease<l. 

Professor  Cope  s|K)ke  of  the  develo|>ment  of  the  np|>er  incisors  in  a 
species  of  fossil  camel.  The  species  had  been  calltKl  FrocameluM  hetero^ 
dontuSn  but  it  had  recently  l>een  found  that  the  true  Frocamelns  does  not 
present  a  complete  series  of  \\\\\\eT  incisors.  The  stages  of  growth  of  the 
teeth  of  Procamelns  were  described,  and  the  genus  having  the  |>erfect 
series  of  ini-isors  was  nanie<l  Protolahit.  The  name  Pn/tolabU  heterodom" 
tus  was  proi>ose<l  for  the  type.  A  new  species  of  J^rocaiHeius  was  indi- 
cate<l  under  the  name  Ji$$ideti$, 

A  letter  from  Joseph  Menges,  of  Frankfort-on-the-Main,  applying  for 
assistance  to  enable  him  to  explore  the  region  of  the  lied  Sea,  was,  on 
motion,  referred  to  the  council. 

Professor  Kerr  calUnl  attention  to  a  peculiar  feature  of  surface  gt^ology 
of  North  Carolina.  No  well-characteri/ed  evidt»nce  of  the  glacial  age 
had  Ix^en  found  as  far  south  as  South  Carolina,  but  in  the  fcK»t-liills  east 
of  the  iUue  Ridge  occurre<l  i>eculiar  superficial  deposits,  the  nature  of  which 
had  been  for  some  time  uncertain.  The  gold  of  North  Carolina  o(x*urs 
in  gravel  beds  as  in  California,  at  the  up|M^r  surface  of  the  rix'k  u|»on 
which  such  sandy  dei>osits  lie.  The  UhIs  alluded  to  were  evidently  not 
moved  by  water,  and  the  material  of  which  they  are  compose*!  shows  a 
peculiar  succession  of  forms  of  deposits,  proving  them  to  be  not  moraines 
or  the  result  of  glacial  action.  Angular  |H'bbles  exhibiting  no  eviilence 
of  attrition  are  found  some  distance  l>elow  the  surface,  towards  the  up|ier 
part  of  the  hills.  Lower  down  these  pebbles  are  more  rounde<l  ami  are 
nearer  the  underlying  rock.  It  was  b«*li(*ved  that  the  earth  of  the  de- 
posits had  been  frozen  and  had  mo  veil  as  if  it  were  a  glacier.  The  same 
characteristic  deposit  had  been  observed  in  the  neighborhood  of  AVest 
Market  Street,  exhibiting  features  tending  to  strengthen  the  theory  ad- 
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